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^ <AlLA\ # 

U . (JUJ1 J^>! Li/Tj 

rr - <Ufr qSuju jill a)Sl\ sl&s : ^iltt! J-ailJ 

tv - i^UbU l**^j ^jMlj» 

VY »Lp! c— ^ ^j^lj o!jL~J! jl>. 

n JJUJI «> 0^ oi O^V 4«#Ut : £11511 J-aiJI 

*A jJULl ^j Jlp JUUll JJjJI 

of ?<u>! jU' ^ : JLj ol jj>h J* 

ov (jijVl ^ cjUWI *i>£ ryljll J-»iJI 

"ir 4i\ ijji ^Js- <Jm *j>s\j oLjNi ^> y%Ji 

1A ^J^ll Jlp (.^T <U>I J^i (JUL; 

VO £i\ill\j cjja^IIj Citij*l| <J3ti&t r^Ull A*all\ 



- 






,J^i ^ ^jVt JLp oliiil c^i^l (ill 

Ar _.. JLiij^i oi^Ji 

A^ .. j^Xt ^l Jj\ Ail L'JUwu 

\-V SUaJI >mij ..3*^21 <U-aJI r^jUIl J*aiJ1 

^yjJxJZj pLi^M iLw-j (^yl <Uf>J' A^vaJl 

Ufl ... iJLull ^I^Vl 

. . JjIaJI iwiJLSoj . . e_^Ji c~£> VrJ"-^ <»-/*■; J 1 
UV ... . ...../itVU ^OJj 

^rr ~~.~ - &\j4i\ 



.Ufel 






tiij^Jl i^jiL^-'S/lj jl^ill ^ o^i *'_P"J c^l ^»i /j* oLoj*- i5Laj 
iwJljJL.1 ^y^ixj Uaj! 15La jl M} t Aysflijlj 7-yiJL; frlfSiJlj jj^~dill LjJjUJj 
sJL* ^j {j>j t l$J[ Jjv»jU f-L<JL*Jl > — tti-Ji jUl \j LjJL-^Uj ^jJJL; J ^1 

oLL>-| ik*i^ aJjU«^ ^ji aJL^MI ©Jl* Jiu ^p i>L>-^U (_g.t./i:i Ujc^j 
Ji. ^ oLUI J! J^ ^ S^Vl AJjVl <y l«Jl J^l r - ^1 a*ill 

^ j? V~?^' iwaJl aJLp jJJaj (_siJlj «DNA -u! _ jl _ <_$:>» jLJ^U <_SjjJl 
*l_p- Lai t^-j ^^-1 ^J Cf° *ij-~^' <^^«Jl •>>*■>- JA f-r^ <J>^ jj^l 

/yi jjj^L»«^; L*_»jf- j_i_ 11 jlj n*..,^n j»Lo i ill Y • • _ \ o • j— j L> j»-jl jo 

. « .mb ^1 *>-j ^^1 L«-* eJl»-lj 51 j^lj JL»-lj /prj AJ^-w ' 
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il<Jp ^i^ jJIj *\y-j ^T i^jp jp ^i ^jVi ^ oj^ ^-jJj-^JIj 

?»LU »JL$J 

. 4)L SLJlj JJU- aJ ^-J o^t II* olj jJliU ^ A*JaJl jl O^pJl. ^JUI 

^jLdl !JL* J*?- ^JUl Ui toJp-lj »tj Op-Ij ^_j!j Op-Ij J-^l ^ ytJl J5 
^ dDS ^pj aJJJIj J5CjtJlj OjUI ,y ^Ul ^ ^wJI^Jl J^Nlj 

djj-Ap- a^jLS" kJ^ ^y^ <^3 *\y~ ^j (°' ^^ -^^ <-^ -^v J-^J 
i-iiTj iaJ 0LJ)/i A3tA>-j jj£!l jUp! *i ,_^3 U^jjS ^ >-j\j-y\j ^IL5cJt 

JS - J^JL, jjJJI JU1.V1 ^>U Jj^ ^ JS ,y J^JtJ L^Jj ^T JU J^JtJ jj 

.(a ^i jikij^i sj^-) <Jjd5 
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L^>- iiajyt- J^p J!>U j* dl&j nil ji\, J.S:.„ll Jl jLu^Vl <J"^U- 
aJL-^-j o^'^^ cr" »1>1 — JVl c- w -ya j U JS ^i ii^U iU*jV eSj-~Jl (»— >*U 
jt v'j^ 1 a-^Ij ,j~*Jl £**JI J^ ^ *l>bU j^Uj JUbj 4 VW 
^1 v-^Ll ^1^1 ^ Uilj iljjjil ^1^1 {y> j~£!l Jli>f l>^. 

. »LzSCJi J^K>- ^y> (jii^Jj . ^Aj^-j jL1»j-JIj ^£-Jl j!U oLj>JL; ii*>U IgJ 

cjLJLj i*j^l ^p cjli^UJ (^jjJI ^^a^U-l JJl^ /»lJi>*i-! j^Uj (-jLS" UijI 

. iJUll ^1^1 ^a^Zj 5>JI 

/•UVI 5JL*ai ^iuil?-ij j;~il l$— I j (_,ipj ^ri-^l £?"LA' dr* jr^^. I'-.-*-"-- 4 

iSjjJ-l *-JLJl £fljU £• c_^- Jl U>- ^jlyciJl J^ ju^ JJULl 

. oU.:...,llj Ji^ll <Ulj kiUi J C-iij .Aa jjSl jl j*-jlj tA i >i r ^jJl jj-*ai!j 




(feDd**) 







'/S rrrrrrTrrrt T9 t>rrti9rrrrrrtt>*99rrrfrnt*9tttttrr9tf9rirrrr99ri9ftr9irrnrirtTyrt ' rrtttirrrfitrrrrrfrf /* 

\t* ********************** ********** ******************************* ********** ft *************************** if 



jl J^ ^^ JJj i3U* Jaj ?dUi d>jb» x* Ly jw cJjJ! ja fSj fi/Jl 
\cS\j *i\ U_^i L*^ »jl>-Ij slj^lj J>-tj (Uj-j ij^ IjjJl>JI jJ ^j*^>-! j-i-Jl 
jT^Jl J jjjU £. dUi ,>jl*a Jfi tdUi J^ JJi i3L* jlS lilj ?>U=~ 
Lf U fl_p- L»L <JLi!j oU y /ol Ujl-» Jj^J ^p a^jJLH vl-oU-Vlj <uJ!j 
liUi SJL^ij r tj Jb-lj ylj J^>1 ^. LAS' US' lijj ?dUi ^ ^lj ^jVl 
oli^Vl ^ cLUi jj>j bJl>lj Ul£Jilj UU!l cui^l ISlij L"UJ cUJbM 
^ Sj^ii* ^\a\ l j£~J j_yJl <LiJb>JJ <jj-iJi ^L^-Vl <y i>«-^lj UI^J ^1 

(jjjj (^JJl y> oci* o>LL>-J, Jl ^L^ ,^1 Sk-.\h ^ JjJl IJLa jlS Uj 
oLU-l L^Jt ^1 V ^1 obU-Vl ^ Jl J^JJ ,yt^^\j <i^Jl Jl 
«^ jJcj jl {j£+j oUL^-j i-Jip olJaJ Jp JUJli JAfJI J Lf»V i»i»l» 

i^* ^-t 'Y<S\' Aft' "tu^'s '*' "■*r' v 

.pJa,«?l 4)! J-U» (M Jul v-i<50l ojj-) 4'-^^OVr^' J e>~* c ^ 
Jaj^jj j~dij jl f-Ji" ■' Ul*Jj i jVl ^y^- S-iku obl>-l LfJ J, Jji\ fjS^j 

jt cJti ^JUij t jUVi L>U- ^j>J! (jA.U-1 JJ^ J^^ ja Uip AiLi^S 
^ykxj o_^i US' »l_p- L«l c^T U-U- Jjli ^JSi diiJS j*H\ jlS liLi t 
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£j>J <JbSj tU^Jl ll$J Aij* ^ <ol JJ ^iJij *i^P J^>. JtS- JijUM) 

tiili JU«j Lfnij < _ 5 xJlj ^JVl c_j£ j^aj cjj$'i L5 fl^l '■^-j^' JLpI^» (ol UJu»*« 

^ f ' i ' ' ' ^ * X 

^j^Ji! <ul »! ,»..~fAj'' ^yi* ^J^Jilj ^j*4J»-T yUl JS" <<I)! Jb>-jl Ja j~*[jc)\ 

^Xmj ljii>«j jjj jiJl jJU <y j^aj / >-f.. ii l ^^ 

sLJ-l jl : J^ii ^j-JJL i^l oJla (t ' ^^jl^ciJi ^JLll £Uii JjLlj 

^y*- ^jX* (1)1 j;>- Ja J>\~** • • iUai* LjjliU- CJlS" lit "Vl /J (1)1 ij^+i^ 

**) u* ^s-^r l ^fj '(i-^- <>* <y" <i>* ^l**" y d z ^~j i i^ <y 

LjjIaU- {ja «JiU- ^ Cukail SLJ-l SJLJL- jl jJj- t/oT ^1 J-^aJ ^y^- iJLSlfcj 

ji>. JL» ojij>-y> IjJI (_j! tipLJl *^-U ?jc~" y> j>-\ ^J\ LjJ^ OjS ax* 

Ujupj to^l! ^Jiy <ul* (Jc^ l*-^ >*J 'J*^' (*-^ (_** ^J' 5 ^^' ^^j ^' 
^ t ^L-^L SLJ-l ,JU jl LJjJi ^U Jl jJUl ^U y, JJxJ «bl ^T ^l 
Ji^i J>-Vl jfl ^ <i ur JHJ jt U 4)ULi L. LJjJl 5U-I (JU ,y ^^ii: 
^y^ yk IJuj tti^Vl sLJ-l JU ^1 iliJi jl*j JirJ J o^il JU ^1 



. f _^J! jU-1 t i • ^ JjVi jUIi . ^jiyuiJi j—i; (r) 

. ^jly^Jl J^ a*»^ gfiJl ILii) iJU^I J*\j$-\ (V) 

- \"\ - 




.(YA hS\ l#\ o^) i&Jlj^lp^^^j&Ji 

&*U ,y j* ^JUI «DNA -ol > ,1)1 . ^a» OLJ^U iij>J! ^UM J^j 
J^j^jj oLjVI L^U- ^ <Jl>- JS" Sl_^ ^ jl^jj (^JJlj iDj&l _,-. ^* SjLp 
<J^j W>«j ^^1^ <>• OLjVI <uU i1)j5L*.L. JS" jjl^ ^1 i-Jlj^JI oLj>Jl 

. J-iull ,y *~"*J *ij-^ t^lj^b 
oLJV oL^>Jlj i-Jlj^Jl oLLaJl JJLj «^d »LJixJi oVjUi- otjb jJj 
J^U- ^ <i^i iisUJl o^>-i ^1 6j^>Ji\j <*yi\j ij>y\ J—LJj <-— jJI 
*JiiJt ol Vi tUU ^-j*jj1 <y v^^L L» JL* jLJ^U (^j>JI (j^l^-t JJ^ 
*L1*JI j£. ai will ol^- yL*Jl J^U ,y ^-b- ^JUI J*ill ^j}j&1\ 
jA\ sjbJoJI oL-!jjJl o^JJl Jtfi i JUil IJL* <y iiJU gJli ^1 J^-^jJi j* 
J~-ldi ilJbj (oT UJU-. JjjJ iilJb jl jJUJI <y «/u ^U <y c^>4 
^! ^ LJl J>\ jL}\ IjS-iA oljj LLyl ,yj tLiyl ^ cJl^ ^.ytJij 

•o^.j^\ ^ bjjjl Jl villi ±~j Ut^l 

J^! ^ Jtf* ^y^Z A~Ur ^ c^t ^1 oUjaJl ol* ^.b-1 <>_, 
i^->i lSj^ 1 ^^ <*-»* J^ vJ^U- ja d&j fVJ v-U ^ jUVl 
J_^J.tj iJ-i aj^lJI Ui-L ajs-jll *jJLl ,yj «LjjJ^ jJlU» ( _ y «- i UJ 

ol^>Jl ^ Uji TV J^>wj tJaii ^Mt ^ <±Jjjy jAj t L^j iiUaJt xJj5 jp 
,>• J^ 0^ $jjy> M^ 1 5 '^ J^^ ^^^J^ 1 l$J>" a^^"' v)jSC Ulo Jaii 
O^UI ^}a JUi ciliJUj i^f cjiJl asL. Jl_^ J^>oj il« v"^ 1 -' f^ 1 
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iil^k* otjlij j% ^y oLup ^y JLsfVt ^* Oj>-jlt olykltj oLc>Jt <J 
. o_^l II* J l. r ^\ J^l <jyii jJUJl *UJl JLji y 

i^-^J^J! fjl*Jl ^j^ y !Ul_p- jMj1» jlji*j t5^>-l i-ilji Oj^>4 Jjj 

. (\{&J »J>*) (J"*'-/*-" lT*^ •■Ax^ll CjIjNjJIj ^k"^ (_^ 

i_iJ! ^L Ji^p- J^ Liyi ^ c—ilp ^1 tfrijp- tut A-iaJlj ^ S-i>-lj 

JiiTj t _ r ^ g . J t J t j\jJ>'\ y OLJ^ft ^^^ frbj-Ji ojJLJU tiijU-i ^^o-^Jl tl~>- 
m. ,<?_■■ II o wJLJI il) »So k "-*C > ' J' >** «*" "-$-» ,».>».> * J I ,«»■■.* j ,«ill Jj-ul v— «Uj 

i»-i i jwiiycJl jlxp <L>«^»jLJ1 <Jji <*-ijU (j^ycdl A^i /waj t^-^'j cAjLwui 

oJL* (j-iJ 5JL>«lIi oUMjJU Jj^iJlX-< iwl> jj (^>>-i i-niji CjJjI jjj 

(j^.U-1 J~U J^U ^ ajjJLJJ ^Ul J-s^Vl ^rJ ^^>-l i-lji i3L*j 
Lf ) L e> oL->Jlj vb_^' oLLaJI J-JLj *~Sj «DNA -ul _ jt _ ^a* ^j^Jl 



NA- 



oL^LLl ^j^[ LpU ^1 i^ljjJl dUL- U>T 6tf Ly J J J! ^>JJ £ rJ 

j>-'\ ^J\ Jy>- ^y> l±* jjl S^^uJl Oilj LAS' «bl J^il jt ^.Skdl ^a JjJj 

J^J» jt y> »iJUi ^Js- JJj *Jl>T JjJj »iJUi yt i~j£il j^LL^j 4-I!j_pi 
^Ij*- J>-jJl J^ l*-<ji«J j>l Lot ajj L^ Ulji (^*r" <^ (°^ ^'^ 

# & & 



^fjAir^jfai* 



i^uf s^liifbl t&%$g !^i5 $*&*(* 



- Y. 



\&3^j)^j o?>ceS2L ^\fi>j\j£\ ^Uilfjs > : ju; JUj 

.Or ;b> 

;/ol jJU- ^ ^-b^J ^j\jhJJ\ ^-AJl iLsiii La^-Jj US' oLVl oJLa JS 

<ui>- J^P \jj?*i 0\ iljl 4 jj£Jl ^ La fa**- ^Ujj AJUt^x <<l)l ji>- jl JbiJ 
jjkj <U— <l \&jC> ^JUl j-«.tJl Jjl ivai_j 4,jiil-l Ijj >—A^J i jjS3l IJLft ojUjJ 

<uv»j (j;-iJl ?<.f>ll ^ (J^jj l$^> JJL*- ^1 s^lLl ^p (J^jj 4(>*5LJl aJlp «»,iU 
4jLJL>- j^sCww- <ol jL U^^l US' liS^^Ul « jb ^JUl (jillJl ^p biJi^-j <oM 

^^lp *JLxJ| ijJJJL <dviij AjL>- SS^>" ^J^l) U^ *U-xVl "U-lp <blj ij^jVl (J 

jUJ-l jp Lj*jl>-j IgJU . JU-j pLiVl Up jk^ <uJ^.j i<^**j>4 5SC">Ul 



.or- <Ai s>ji s^) i llJi-^Vi jJeCti! > 

•*^ ^* *■* ^ -" 

'^==££L'J&j$ i+*J3\ i?i\ J IsyrjA Jlj II 1JL* Jip iLj-^l J^Jj 



T\ 



(J jlil Jjt job i)_^>^. j'iM jjJLot. jjJJl sL>*i iapUI /»LJ (_/>• IJLa ^ 

~i$y*py> Lvajl j»_jjL>- <pLJ| /»LS C*Sj jjJLju^i *jjJLJi_j . Ou t g - 1 c I JUj 

OJ^JrJ tj^> J OjJ^Jxs /Ol <Jjij tipLJl *jjjj jl Jl OjJJj /ON ljA>«~- 

. jliU i^ai! o-b-b»- <Uj^>- <4» . ( ^ *j l\ iJI^pV! ojj*-) <^p&>jj^y0 

tJLi^lj ajIjjJI ^ly kJLl^l JJ ^ i^wilj j^J J Vj^-' °^* J-^J 
L»5 ^yJlj iljLJ^U V'j^' v*-^! J-*-^ ii^" 0_^Jl ^ j\ tjjj^\ ( _^U-I 

lJL$jkj . ,il-b»-Vl y vb^' j^f>L«*^ L xS"i ^jjJUlSI <jjj\ ^> *J\ oJliol Lj^i 

o\S C .T l^ ^1 ^U-l ji ji j^j ^ J*l Jl JJL^il JJ* 

. j^Jt*^! _ r JLJLS iolj^Ji olivaJl JS" J^>u 
»I» »I* »I* 



5> 



(^JJl (^~>«Jl ^yii ti*j^i «uNl elft ,_,» ijj L» i*»JUll <i>l>*j'Vl OJbf J*j 

Oj£JI II* sliJ j^p H^i »U j>jS\ ^ «ol£>^t vil.A/^L.8 SJU^. ^J j^, 
AjjjJij 5JjL>- Cp l^JIJj dlLUlj <»»Ja.il ^y t-LJUJ! ,y» \&y±>u> »\y^\ <^l!lj 
<L~»>- "ja ^->jAj L» JL« Llj o*£ol lift 01 Oji^-UI jS^i tj>-lxj«i 4jt«L>- /w« 
I***?- ^y i.J& iJb ^Ulj ^.■.'xt.il ^p j_^j jI Jl./iiil i**^ <C~» OjIj j-^p 
olJb ^ ibU <Slk> Ijj>^A\ Silll ^ JJl^Jl j^)l lift «d^U ^ JjJJ ^^1 
pi ttJL>- SJbJUi *P_ / ~"J ij*> *-ii-!i '^J oJUlJ Jjj— jdl iiUaJlj olU alft 
t ^.x..*,!! i_li jJ «ij?-jli «jl_^l ^p «^ ^j^° *^ jl-^: 'jl.r^' Cvv<Lt>u! 
l$)5 tfi-*>- iLlLjJl iillaJl j^ j>%j> jJ !>c.,.,..7 ^j^U «Jj£ll ^v>L«Jl oljbj 
0»5ol iJLC o' -Xkjj t4-JL«» Oujjj»<Jj A^>-t« Oujjjjj ,pw i«^ ^rji* 
rut *o££ Lf fljJJI Si »j *&J OUj JI djjjlj CjU jjjjJI oJLft C->*^Jm a »« Oj-1* 

^Jl ^jVi iiJjJi ^ lift J5" cL»Jb- Jij t<!j>Jl oljlLiJVlj oljUUJ^I ^ 

,_/>- oUjjiSO^I ^jJLui SjJJl sl^ oLb dJLIi Xhjj toj^ii IJL* l^J^U- iJS 

dj£}\ d\$J t^Lw- t iJT V- • Jbo A-SL^rt&l ob»rJLJl iJiUi. Oljlll c^-^1 

< _ 5 Jl oljUJl {j» cjLU«— bj&j ?>-*>£> italitd! oljlll ci>iJj tiJUS -^j 
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(_5j^J jb»«iJl CjJL>- JjJLpj t^^' <Ujj*>- Uutaj iL ^^ Oj^J) iJi JJ»j 
<pj^»j>J.I <_~S"l_jSC o^>-jil iLiiJ! j-^LjJI ,» li«< <cp «ij ("^>*J! »JL* ,_p 

oij^—Jl ^P ti-»Jb>»li ^->- <JjJij ^L^J *Jl**»«< jJUU kJafi iijjj LLJj 

^1)4 i>° 8 <Ji ljbS (yUaiJl s^jSLJbJl J^i»l JUj *LUl j£. a* *L»a)! vi*l>J 

.(tSjj-Mjfcli) WSOi 

*$* *$* *$* 
?P ?P ?P 



tw^Ui ^ ikS ^p SjLc- j^£l! jl? i»lp jjJL jJLp i- ^>- ^ij^- JLx* 
^^-jj-L^Ji Jl< U^S'S jl j^ U5 tijScj oljlJJl oijS oIju toJi 

Jjil \J\S^oj» I*-**- Ljl* J j&J jLJ jl ,<->.■■>■ jl CU-j l J$\ jV>tL«Jl j~« La r^j 

jt Jjuj t (J^U^Vi ^U L^JLp »U>-V l_^JJI ly lA* ^jVl cJtf U*up 
oy ojJjJ JLii Vj^I jv>LuJI «Jla J5" LjJLrfi ^ydl oL>^JL)l J!>U- y>j 

(^JLlI «-I^Jlj <.i>Juai\ »JL» <o c v 'i' tS-LSl ^J-l jl LJi 131 «JLJ V LJUJj 
o j_^j U JSj /o ^ diijj* <y iSy^i ^° J^J L»t^2J cJtj 4 ~ J c£ 
<L>j\ {j* ejLc- SJLSi-l ^j* jj* Lil iiU^>- ( ^JLS' jJ»L« J5j icUL>!>UiPj dJUUaP 

. jLJ^l \+a 4i\ JU ^1 ^jVl l^ cJj& ^1 JjVl p»Jl sill; ^ 

t _ y !p sLi-1 sLiJ ilJj -b.x>fcJ iiiikli oljUJl j*& i^lji «-Ui*Ji JjU- jSj 
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JJU bj£z J$ ^j Jl ^J- ^\ iik>A\ j^Ull i-lji J^U j^ ^jMl 

V^ ^ SLJ-I ilJj -U-Ud oJJL^I ^1 oLjiJ-1 /»Ji! cJtf Ujj 
61 «-UJl«J| (j^aju rts>-j>j . »lp *Jj?^ ^"j° ^i L*j** /*^"ji ^i^*' ^J^J 

^^U I^i» (^JJl jj^l j^c\\ ,JJu> U ?«-^y dVl t/^-J ^ J^o iJlwcw. 

y> (>j^l ^jS" Jlp iU-l sliJ JbJb»d *UuJl 4j ^1 U ^1 JJj 

JLp ^jV! j£> Jis- sL>- iJL* jjSj jl ^5C*j^ (J^UJl IJL» jj-u <uV 

^jJ-1 ui!>UJU ~<Zj£l\ oljUJl <y 7. AO of oL-ljjJl oJu i^»^U cJlSj 
JL. &\ ^jVl j"j& ^ Jj^i f l* j^Jll J^U cJj£ Ji ^jVL Wl 
^p j^ iib-N J>-t^a J!)U- *Ja-j 0j5J JLoi ^Ul Ul ^U j^JL i,0 ^!_p- 

A ; ....5"l ^U ,ja <Jtvu> jyo o^5i <jlJb ^j iSj^\ ui^UJl 015" Jvij 
jj>^.V JWLj ciJlijT ^yV! ci^UJ! oUyCi (> ^ ^ ^. jj j-^-^Vi 



TA- 



f-lil jI>«j (>• "*r~* <^S i j^-j f-UilwxLj i :j*3*i~£\ Oj-iu »Lp- i3b-* Oj& il)l 
i^Ll eit>UJt Uli <uUj cJjJi vilJi ^ ^jbU ^jJLl eit>UJ! jj^SS d\i 
cijJl JbJl£ «-UUi «ial~j *J 6*Vi ^^J 't^j^iij •v*^' u^J^ . -kr^l 

2^- ^ *& •LJ-' c-*w>l ^-s- ^U ^jJj ^1 OjJj ^ L £j\js ij& 

-jJUUI i^-l eit>UJl l«J*>U y ^^liJ (jJl Si.>Jl J »UU!l cibM Jij 
ui kiUS d)t f*^v ^l— IjjJl jj^j nl)^S3l x~i1 ^U y (vS3l (I* JS" y 

Ij^^J! |J ^**j JjuL *J <iUi d)l t^jjj ^l^Ji li* (j^j^i ^-^i c^W-> ••^■' 
IJL& ^ Ji - ^ ^Ij i3L* jj-J JU- ^1 ^Js-j . j^>wsaIIj aj^I j1^j*-V! 

ilii £. Vi tjLf pJ ^jVl ^Ji JLp SU-I o\ Jtfjll » ( _ r SJl ^j oJUaJl 

y oLJtj OljjJ-lj d)Lj)ft j5Uj tsAJl ^U-l .«u^ji <i>^ >-»^iJI Oi^ 
J£J SUA) f j*JI o-^-^l y <^ 1 J^ c5>>«i cS-^j ^ jl>^-Vlj sU-l 
sU-lj ^pisJl J^-t^Uf. 51.U ^ o^~^Vl IJL* iyrji iUl olaKJl 

j^^Si y> ^L> a'.Jl Jy i**iVl a!»j (_$JLJt ^iLilt AjliC JLhj Lfljf <u53j tJaii 

ij^jjl i^aJl J, C)j£}\ j^. y> (_$JLJl «4jI _ jl _ ^i" t^jjJl ^^^-1 ^^.jT 

OjjjVi Aii> 0i-^ 1 -'* > ^ : ' & ^'*J 'l^J^ 1 ^J tX^ V" d^ ci^ Si ^ <y 
oJLa { yzi «03» ^^.S^Vl y oiji ^%* y d)j5Co «-^^>- {j* SjL* ^ ^1 

. ojlviH 



Jboj t^U-l *~£jL>j djjj^j {j^*i~£\ {y> ajj^j Lr ^jJM <-»^Jl Ws* tij& 

jU*J ^jNl ^Ulj ^U^v- ^Jl ^jj ^£J c-*^^-tj ii-l-b-'Vl o*.b5j 

.0- i&\ 
<$ U^- c£>^ «4<JeW- 41 > f*T Ji^ J_i tfs^UU Uul Jlij 

,y ,_^UJj *j[p*~* <ui»w*i ^JUl d)LJ)/l (jip If; AJUl j^jol ^1 *jJ1 J£i 




^^ai: « ^liCJl jUJj^l ^ oVI ^a>o U dUS J^ JJ^ _^T its' \sjj 

*la^u-l J^U ^ Ojjj^l ^ < r -— cS-^ 1 tr^" ^_^L> *^\ "^ 
aJLW jJ LiJ CuJb>-l Ji (JjJJi J^Viij *dJJ"^ oljb^Mi ?y> dUi ^r*j 
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t/ilp JSJLj ^j^l V*^ i^* S J^' ^^J^ £^ob _/r~ ^*&J *(»+Vj 

*& *X* *& 

?t? *f* *J* 
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Jl* o-j ^1 obLf^Nl dii: y U^i L. >yj> Jlp ^a^JI J*Lj Ujj 
cJjJi lift J5 ^} r^>^ ^j J^- jJ^f J*j '•■s^r <iA* oL-iji ^L-t 

. £ JuSfl sa>wJl 

p*J*>*i ^/ ,_/Jl ol^Jcdl <y (JL*JU t -^JLc- t-iUS" Oljiil jl ^^V o~^-> 'V 
JJLwa ^^iibJ UjIj <~a[>-j t jL>c-lj »L^-j ?*-^« ub^ j$i ^^^1 4&i <— »l^ l$J 

[*f l'...,«.d,i! jl>- ^/j i y>j*J\j oij^Ji jl>- -Xf«io ,»J tJL>-t jL ^wdJ l^-j ^jj 
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Js- <)Lpij JiiJl JJuU jA oLUUil oJLa ^y> -L?-jJI OJLfJl b\S \Sjj 

*j c-Jj ^^3 Lr ed\ ^ ijj U (^ <iiJaj ^,£3 <ulp <y U 4&I r^-t L« *^ 
JJii t^jSH «JLa ^^U OLJ^l ^>>-j ^ <L>liJl Lf>...aJ ^* ili'j tJ-lgJ ^-"J 

.(TV i> ^ s^) < Jfi&lijS' 

.( w _ n i.vi *ljVi ijjj) ia^^c^jbte&j&ytyJzS 

SjUii-l a^j (j^jj/l Sjl*P <tL*>-j iJljiVtj JiaJL »Jj»j tolijl>J.I jjU 

^1 LJ-lj aJjlJI iilji)ft JiL-j fU»ci ^p V_>i~« 0j£. Ol JjV <LjJ 

.(n ^i pI^-vi sjj-0 f££l£i£5l?' 

:ju>w4 J-aU-1 iJ»li Ai^UJ» 0) JLbJl ^kJlj <tf^L!l <^ j-JL, LS, 

: ^ JuliJ b\Jti\ J JLuJl JiJl ,U- 

?t g*. oil li-i» «^>waJ! ^»^id! ^^1* ,jp L»JL- e-Lo ^j^JLJl Aid! *Lo - 

iiJi <l«1p <~uiji pL-iVi jiu>- <v»iji jj^ ^ oiij^-jli jij~*t ^b' 5 ! - 

.iU-l oJlj^- C J5J a. Li 



• cf*^ >L ') fl ^^ J 11 * 11 a 4* 11 - Ji* 1 — i • u *- J^ 1 --! i*i»l» - J^»ll >Jlj OTjjJl ( \ ) 
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.iU-l otf^ 
J ^Ifll ^JjVl J-bJlj «>! & ^t > ^jVl > iU-l i.lii - 

, «JL>-lj 0j<« (s Jliip) <Liw? _ 
. «JL>-!j iij^ ( AA*J) 4jw? _ 

. Jj^s T I ( jjljuj) 4a~*0 _ 

4jUw- <Uli t*>LU LIap LUpI lij SJa^^j O^SJ b\ J&H ^j ^J jd\j 

U! -owij U J^xJ ^UiJ! !\jj *&j j*^ Jjl ^ «^» v jJU* JUJj 
cUJi £. «u£Jj t< ^j jUJ U ^k ,y ^U t «^» ^V! lift J^-b J 

teU-i ,ji l*~u %ii» ^_>vj »y j*is^ js>- aJ\ ^u ^j j^\ *a~j jjl 

injJaJl SjJij ^Uiil ^ ^r^ ty*^ 1 ^ ^->*^ <-J^ o^'j^' *^-* j-~^i t_j^ 
, t ^ r Jj tJaii j»jj^ j^ «^«ll ji>«J j^j i-laii »,»l ^ t-\y- ji>«J *j t|»lj v-»l 
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" -''*>. SA '» 



^ ^jJli t^^-J J^>U y* jy_)J! jM kiiJi ^ ti!>U- i3b* ) _ r J <ul JjUj 
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.(V vyi ^ i^) 4 0^^*^VHJCA6[llA^=» 
„< . .' y"'\" 'rift' "<.\\"\' ?u><\. 

>*"\" "i'-ztf '. > \.-'\"\'-' >K'\" . -"iff • > t'V/f"' c u»A< <" > '-' »-f 

juaJ-1 ijj-~>) %Js«2> o^UjuUj 4Wj*^iaU ui'^* 4 ^*? ^ 
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i Olio J& ^ <y$£>jh*\ t ^ Ul &W J J^ <V J*t> 

. LoJl oy"i Jj«. tj Ui JyJLJt U^J ^jJ^j 

# * * 
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'fn trrrr mm 



tintnjrtttr 9 mti9j}7Tiu}}uf}trtfTT i 9ft99trrvtutututu>uP 



/-' 



Cj^~L l,^ ^y^. Uj^p frUUI jjS ,jA\j ilfclp a"*?*" c*^' o^j^' "**■* 
jjy ^j— LfJip oLJliJl j^ f-jj ^"Sf 5LJ-1 Tjl? *J (* Ip jjJU £ V • ) *Ip 

iJ-l obJliJi oJU Jjf cJli'j t LfiliJ JIp (* Ip l>jJu k oJT) *Ip 0^~L j_jj^ 

• *-^j>"j *\j-*£-\ v-JUJJl y £\^ a* s jW* a^j^' jft lM 

IJL* <u*JL» ^ ol _^ij Jip ^V JjV t^'i J~- (^JUi J~JLdl J^U- ,y»j 
iU-t olJb ^LS" :ybj Nt Up il^t Oj^i Jjl^ ^JUl JjVl Jtj — Ji 

. f^Vl > > 

^j* <>1>-Nl J 0_^>«^ j>i^l f>tj« j jl5" j-!Lp «jLJI O^iJl ^a.srt.*..» <^>-J 
^ LUJl obJlSOlj 0LJ)M ,ji>- (JU:^ <Ibw -0)1 it OjOii*; Jlj — JI !JU 
Ul ^Vlj >^»Vl (i>Vl obJliGlj joU^Jlj oiyJ-l U iJui oUljJ-l 

. ^JJl J Lilil; oU; ^* 

Wj^ driJ.H-^ ckA^ Otibi^ oUj il^A OlS" j-^ *—U)l O^iJi 



t-d./lT 



iaJ-I obJl&l y jV ijJlikJl oliJl S^ Uli ^j ^JS\ j^m\j LriJ i OlS" 
tLJliL" lis ot ,>^*jN U^^Ji <y>j iilJtf s^j^^l! obJlOl Jil of c~tfj 

JJLlj oUj^ilj U^^JI oJLa ^ J/^1 JJLI LU ^L& duos' r *Vl 015 lil 
JI J^ ^ UJUj ?>jVl j& J* \>yr±\ M-l obsKJl JL <y JjVl 

flp 0^531 olii ^p ^j^l ^i^> <*—*_> t5^l "Ojjb jJjLiJ» *U- ^ 



- n 



(j! (j-L-l J* IjJo^\ »JLa .UIjuj (< j~«-^ cTi-P* **~J^ iS^ J'j-Jt Jp 
^1\ (^j^-Vl _/^J C^U^-Vl eJlfJ -1»~»«J lS*^' t**!^' J5*^' (*■* <— «*&S jl 

oLw> J^£ ^1 ^-h^l ylSoJj tSJUJbU i^Jl «^ ci-£Jl «.Jai...J^ 
J^ ^Jl oUjjll ^/iLJ U^^U! JLj-Vl *io>\, *UJlj jI^l-^I 
^luJl J-s^i! jb>J ^yJl ^ iJL-Ji ojyaJf jl (_jf cjlj^iwi^lj f-UJl oLw> 
jLx>-^L iyadl oIa ^j «^yVl j\ (i^JUtfSU *UJt)s Iju: ">Lp *IUJ 
oLiKJl jl ^ ojji-^i j~~Jd\ IJL* Jp frbj Natural Selection ^....Ja.11 

^ tjUliJ Jjlj ia..wl obJl5" J^ LtAj jl ij£*->. •— «S"jJl SJlA*ll jl <LSj>l 

jJl£Jl IJL* OjSCj ikLJl J Jul* Jb-lj jJlS" ,y oLu a* ^jVl _^J» J* 
. JkJ L5" tfJjl ^-Jj h^J\ Jj[ J o^^LJl >-T j* 

£* J jlS" lit *JVl jji j! jS'i JOi jiJdl JU-j « jjjb» <_waiu ^ J3j 
JL*u ^ t4K jj&i J-^1 y* ^JU! W......II ^KJl IJL* J sU-1 tiuj qj^JI 

*UJi» j iWl iUd «,y»JJl jL^i» i>3 ^U Jp ^ J* LiJ dlb 
^^JLl Jl cJUj j>. ^bt-Vl J (UUJj^lj P^iJU d>Jb-j «^JUbU 

.JU-I ^^LJI 

oUl ^ s^Jw» iS^ J JW*^ J^U; J'iU y> ^JJI Ljjljb Jki oU-l jl 
ot^Jlj Xjl>lj oli->Jl c ^lj UyVl ^lyl J^ Jp ^>^ WIjJI 
^U-53! JpUJI J^SJ jl ^kJ ^1 ^LoJl ^ dl!i >T Jl UL^I 

. sU-1 Uj ^ 
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ji OjJUji Vj i*^ J£J j3U^ JUJj 4jUw- 4)1 iyry Oj^)j V jjiJl 

r f at \jSj jJ j^t ^ i^U-jj ^yS" oLi> .uLJij jO^Ji i^iUji 

V ^j i^^l* ^ ^ j^Jl ^yl 4)1 lj^_P j*^^ \yS>-j S>iU 

.(WY 4,1 cily^i 

ajUw 4)1 ^j jJULi ^ L^JJl ji Jlp ojj^u oj^Si\ -Vyj 
jl\ JrtJJl J* j, ^1 J*, 1 4 >yry. 0^0 ^ ^ 'J^j 
>V>a ^SiLJ J^ U! VI -Uj J*- jJUU 4)1 i^-j Jlp Jo; ^Ij bj Ja^ 

.(Ao 5/ty 
^l^-Vl OJ15 lil :jjJi>Jdl *V>a *^> ^JUl *~Ji> J1>J1 ,>* l^j 

&lji j iu jsis- j^ii ji ^t >ui J'j\~s J*^" & ^' •** W 1 * 

?^IS3I 11a oLi^> ^ Li LgJLS" ^-W^l y) y> 

11* il^ c-fiJ oi sU-l oJl£ Vlj tA^^Jl Jl^-bU ^jjJ ol^-j Uljj 
J^^l ^Jl£Jl IJ^J Vc^b V'bj^ 1 ^I^aJ! u^ »j^ bl>-lJLj j^. jl A.'Ai 
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b\ Lit Jo^ JLj** ioljjj ^>- olv vlLU, J^Vl ^l£l IJLa OlS" lil 
ji *pkL.^ Jp- Vb^l s - 3 ^' ( _yajLa>- ^ jJdi ( _ 5 Ip aJjLa 5jJ5 «JL>-ljj Oj£j 
lf~Z Jljj" Mj OJiL- ^1 ^-bfVl ^ j^Jl IJu J* aJ^!>L- ^ gsj 

♦Lit iJL* jl ^ ^jVl j& J* li yr^ oUSlS^Jl Jl >J Lj^pj 
JU» toblSOi oJu J5J flb-lj &U- i)L* ot Jip Jo;j il^j *^ iS^iJL. 
i*al!i ^^wiJ 4J j^T ULi o.uLi (^1 LLj^ ULi »uLiJ viL't ^J Jliil J--— 

Jjtj drf J~XlJj ^*j t^JjUil J Ml k_iiiiu Mj AjLfJlj jljJ-lj JJjLyJlj 

^JLiJl *iiiJj>-l J JjUaJl IJLa jtj ^^-ib^* ^^J^ ^,>JLaJl ^jJLgJ jt (JLJLUp 

. <ik>%* tAiJa* (** AjLJI j^3j lJb-lj 

J* Ol Af iALUl ^l^-Vlj oUJLSOl JL* Jlill dL)S jJaj Ljupj 
JJU U3* oLilS" jl ULJ jl Ulj->. jl ULJI cJlS" "^Ij- iJ-l oL*L£JI 
. Ojj^^I olji ,.» <L«p ajj-ap oLJy ^ Oj&Z \j*jJrj cjUjIsaIIj Uj^LJl 

^1 oLJj^Jl Ol y>j i<J~\ oLsl&l Ji" J LS"^=JL* j>A \z~i, jJ. ^ 
i-~»Ml (j^Up-Vl j>« Ij=-jJ ijij^- tf> "jL^ ^L^l£Jl oJLa Ji" l$i* O^Sw 

j_p-j y* U-l oLMXJl ^1 J5 Ui iljiiJ ^1 *LiMl dJL» pjbT ot Ml 
ol - J" jf «DNA aj! _ 01 - ^» olS" ►l^w- i^jJl a.o.saJI jt c£_>>Jl ^U-l 
^ ^^3- J53 dj&\ j~> J*>*i <^-Ui yj (^ . A . V fSj j^) «RNA ^ _ 
^]\ ij^>Jl A,<,.^2,Jl> jj-^Aailj tLj—L-1 ^Js- ylio ,_^l <cLL<9j t^Ljv-Vl 

IJLAj <•&*■• J-~L«ij V^*^' Lr oL*- , yi »JCj jA (Jjj^\ i jA>\J-\ ^Js> JL>-jj 
jJu j\ jJCj k^j^a «U-i»J j\ *JUfi jl^V ^j^JJ j"^' L5^*i c5"^' J^ J 1 * Jl 

. ijjj^\ jjA^U-l <^y {j* iaii Jb-lj £-*0y ^ J— «L«d! IJL* 
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jjJuU-l *-L iJs>-j Jj£j <_$ JLJl j* a^MI ^L^-Vl ajIj J J-JLdl IJL*j 

<y JjriJJ <( DNA ajI _ jl _ tp)) j^y-l aJU- <_y» j^jjj ^y.s) _£~> - ^ 

. «RNA -ul _ 01 _ > ^jjJI ^i.U-1 aJU 

^U-l aJU- y' <yj ^j^—Jl J* <i_^ ^ply gjt y :^^lj - V 1 
Ut tT ^^jU - C ^jiiy^> - G ^l>>- - A ^±A : jp SjLp «ajI _ jl _ i$a» 
Ijlp I* jlpIjIJI el* ^-iJ ^p SjLp ^ «RNA ajI _ jl _ jT» ,j<a*U-l aJU- <_y» 

.T ^tf J^. J^j u Jr-ljjJl jt 

ijLjfj^ijJl jlpIjIJI oJLa jt ^^Ui ii»L-j ^>_^il 1 J-a ^---jjj j«_fiJ (_^j 

\>\i£ ij^-j^lJl jlpI^I y oL'^lJl el* jj£ dJUi Jpj iAJ">tt Jj&J 
K Jaju <-ij^l i-j-^JjJ J^* aJLp *bj itjj^i-l J» C*jj& ^1 oLISUl 

dj£s ^^s- <zi j£\ ^jjut oLJL$3t (_,lajo oLlSJl i_~JjJj iL-*« j^-** a^AS" 
i*i ti_~J^I I-Ia j!>^ y oiJb** aJIjj oLLwo jL-J^/l ^_~~ £> o^jLi >L^- 

- jl" lSj^ o**^ J CUN v^V^M tf>M °^ B i ^ lW- 
l^I "Cj^-^" ^J-^ 1 (j^*^"' *-jLsaJ jt aU>JU ^t «lu< dUi j^s «ajI _ jl 
jt Lcj t^LuVl IJLa J^j tlJK*j iJLiJ-l LjJj^J (j_^» ^yJl oLJj^Jl 
cJj& Ji L«— >■ Ij^U- ^ aJl>- JS" Jj>-b Aj^Jl i«-AJl j! <ij>Jl ,.^^1 
jHjJJIj j^ .Ujj oi bJJljj tbjJlj ^ eb'jj tfiil ^j>Jl ^U-l ^y 
►lj>- L.Tj fi T l^,V i^jjJI ^U-l Jl J-^J ^^ J~i~Jl II* Jiii IJKaj 
. jNl ^JLJI L^U ydl ij.Ldl io'lj^l olivaJl J^ aLvIju J^_ jt Jb*y ^JUl 

IJLa j! ^y>_?*> '■ ^y^ (^y^. °_r*^ p-pj^-* 1 (jiOJl ^j^Scdl Jjl>- JJajj 
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sLJl c, cJj£ ^JUi JjVl i£jjA\ ^U-l j^&V liUi £^ ^i 

jVi (Jjj^i ,j-i»U-i j-^J jl A.Ja X . J ^yCi t c yL»-S' JeU; j* SjLp JjVi 

^JUl Ji* JpLL- ^ ^ a* JjVl ^jjJl ^U-l j^&V liUli i J«ll J 

jij£ jl i - r ^r«j J-*-*^' (j* i^jj-^' c^^"' j-*i>»i3 ju Jji f-Vj^Jj 
»j_^>-^ jj£> jl *— *>*jj ' Primers l$jj^w US' j\ «jl>jJS'jJ» ^^-J ^Ij 

dj&j jl (Jjj^jI jj^UJJ ( |jX»jJj i oLjj^jJl dJL* bj>£ L ^i Ck** Ai^~i 
(j-jiJ ,_,* e-i^-j^ oLJj^Ij (^jjJI ^^U-i IJL* olS" til Vi J}U»)/I (jic 
iw»jit tJL* Ju*j (_,S3j t-uS'^t olijjsLl £y> Ua^j jl£lt ^pjii Jj cJ_pt 
j^J V oLJj^li iOj&50ij i*a~Jt -Lai Ji i^AJ iJj-J Jj\l! t-Lol Ji 

j_^j jl ^~<jy lSjj^I o^*^- 1 cJ_^JI ^^ Jj '<ij>Jl o^*^-' l*^ 

jj£j jl ^£oji Aa_j ( i^>-_pl J _/>-jl (Jf«> U^jli i CjI^jj^JI ^_^>-j Jj^J 

^,53 cJjJl (j-jij Jj jl£ll (j-jij J U^J»L>-jl ^1 ^ i*-JaJl jl 4JJua!I 

jl J^i jJUJLj jklbj ^LJL f^jVl JLp sL>JJ JjVI Sjl^Dl Ijl; 

^ oLb Ji jj^" jl j^UjN j£\ sU-i ju-_>1 ^JJl JpLdl II* oj>-jIj 
^ s^ill 6-U j! j&j jl ^^C*j J^j t4n..,yi <o c~»U ( _ 5 jL«^S' JpUj JtA>- 
pj i JjVl stiJl j* biJ^ \*^ dUJL U^-t ^Ul J*-j ^p jJU-l ^il iji 
j^ jJU-l [j.,„ft:J c^il ^1 i^JJl jl J^ 1 ^ ^ J^ >^ ! ^cr^ 1 ^ U 

?<U^ jj-ASjJj <il>- J 41)1 l_^-l*i 

<U<i cJli" (jJJl <jjj^\ ,jA»U-l jl JLS'jJ j^xJI oL-ljjJl ^^iuu iJLxAj 
«RNA 4jI - jl _ jT» ^Jl ^ jlS ^j'SM o-j JLp SULI ilJb J oUSlSOl 
ji^^i" Oj-^JI (_^U ^1 SjJLi <d jl (i-j*. «DNA «bl _ jl _ ji)) ^pjj 
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obJl^Jl J iLbj$\ »JL* oLJjjJl J*^ o\ JJ jIl^oJlj vV^ 51 ^^UilJ 
Jl J^JI will UU j~*J-\ J^U- ,UbJl ^ ^1 JjU jtf, .JjVl 

^-IJJI jJlSiJl wU iiULj ^JUlj «4j.1 _ ol - jl» JjVl ^j>J! ^U-l 
JJLAJU (^j'NjU^ J* o*lj *U»-^JI JUr^J vUP 1 «JU*» »^jjiJ ./^ 

*t* *fe *fe 
ip if if 
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*j^j { jaz>%i L»i (_,jI*jj *jUfcw( <<I)I i_p-j J^ 5 (j^V ^-^yc^"'! 0' -^j 
jji 6^1 ^ycJli j^l jp- LUp jJi JLp ^LJUll ao-UI j^ JJ^i-lj jlil-l 

. « jliU)> 
<A>\i ii^Ui Jyu 0) aJUbJl ^iaJij oT^JU 6l>Jo *jij cl^*j ^j 

J^-jJi ^ cJ_p ajT Jjl cJlSj i^^-Jyi >yrj>\ -*& ^ ^Ui V-*t <J* 
i $1 tfji\dp p$j£\ > -Jy ^ JU; 4) J*iJl Ua jjJ il r .^Jt 

viLIij <ii Vi jJU y> ^Ji *s\j oJc-j <i J*iJi iIa ~^y oU^J/t cJijJj 

.<y_<\ 



. ,yi^L.>i >UiJ JiUJi ^d! _ Jj>Lw! ju»w J^Lwl U»li <ip-Ul _ JUwJl >Jlj jl^Jl ( ^ ) 

- IA- 



cJlS" tiUJU tjJU- oji jl>- ilL* oj£j jt J^i*il ^ ^ tiUS JUj 
Ji*]| f U (W.^JI jl^Jl Lfjwaj ^1 Ul*Jl ^JkljJl ^ jr* 5_-^»L5Jl i,Vl 

t^u r i ^ ^^^^r^'H^^W^r^ ^^ JU ^ ^ 

.(rn.ro ^i h ^) ihj^&£H^j&&2fi 

ljiL>-i : Jji jvU- i*- ."- ^ /»L*t ,1 g ■■■<»' ojJj^j ^^J^/l ij^-^iJ jj^&ili 

IJLaj ?,< ^...all ljii>- j»jfc »t t J^ixJl ialJb ^y *OUT IJLaj ?(^fai>- jJl>- ^J> ^ 

^ a>-I ^jLio^ j^iU UJU- ^ jt ^j ilJLl-l ^1 jte ^j cUlx.1 .Lit 
*uT US tjJUj'j 4JU*~- 4)1 ykj _ ^jVlj oljU-Jl ^t tlUiS'j _ jli-t 

A.j.Ma.a.11 oJL* jt ( ^~J jl£j>U /»l^a:,^l <« : ,.^ai £; >! ^ J^-^' ^ c^^J <0Uw— < 
^^SUjM ^^iJl ,y o^ix>w» *-fjJj Aj^lai ^ lii liiiS { Js> \^> Jj^.1 ^1 
ii»JL>^« jjJb tioU- Jj^-J t^**"^ ^ ijaii\ «~>i^aJ ^^SUj^J t Ujl&1 *b-V 
i^Jl ^ ^yifJlj ivw JjI jS"i US' <U-iJ t±jJt?-l jA Jyu jt ^^SUjMj t4jJt>4 

Jji*j! C..aL ^*~jj ilsUo ,_y U-LStjj 4. villi oJu* ,j-»^ (_,» j^i*~J jijillj 
JjiJ iijJL lfr»_jSj LajI^SsJ (—■„■■; L^LP Ji«Jl JjJaj "** a^UL* jyt\ ^\ 

.(*\o _ "ir ajJI^S Sj^-) 4ij^frK_flj ^Us L'U^ . 
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j*yr J—iji tjjj~*> Jp JS}i - A, > N<al 3 l oJLa JuStl J} aL-^ _y*j _ oTyjJlj 
: JUJ JUi Uo>-jt (^JJL. <i^w &L2J-1 oJL» *iju> J jV l^iji>-j *L-Vl 

.(Uo 

JJi o>Uu JUJj 4jU~* <i)i i^>-j Jp- >-T SUi Out iJLA jl ; « Ji*J! 

JJ >LiMl f UiJ J JiJl >J! ^> ^ t^JUl XjU! JJi j^j VI jliM 

^ 4A-JaJl J^> : villi ji*j t<S**ij *S\jj ^ <uXi-lj «iJJ! *JL» ASj«J1 ^^j 

.JO^ JU^Ii Jpli «s.|jj jLJ^Il i^»-^ Jiljl oLSjVIj *lkJl IJLa j! »! ilpLU! 

oJLftj i^O>Jii ^ .iiJaJl JjA Jkj i^Wi J «jIp XlJb- J J O jTyiJlj 

l+L*i j^e of jbN olS" iUUIl ^ AA-JaJi cJlS" J SI t »LiVl J ^xilj 
(.L^-Vl J ciMi>-Vlj £jdl JjjJb- Jl jyLj *3\j}\ jlS" litj . |Jb»lj 

tlJOj^ lJUtfli Mpli dili f-ljj j! <>wxl! o_^J CM -A>^J ' ^"jz^J Jij^-Vij 
O^^ILLs of^Vijj^ : JUo <Jy" J ^Ui Jl JJUJl ^ jlS" cLUU 
J-^J^J^c^g!^-/^? ^l^-^ J^ 1 -? ffb v^'^ ^^1? 

>r *kJlj j!/V!j ^L^-Vl iiJb^. jUiJl a^j 






- o 



. (YA _ TV : sAl >U Sjj-)< hpJLJlwL* 



- ^ ,-» > f -^ ^ ( ^ »■ ^ 




ii J_^. j^JI ^ ^ JS Ol ^ dLi iiU* J*i ( * o i^i\ jj}\ 

.(H ^1 5jj^) 4 J-U) -Ciii- *d$-cP^i f 

.(y oisyJi Sj_^) 4i/^j*j-^£(^<>=^5^ , >r 

«JLu3*S/i j-»Ni ^^ 42L& (I)Ia>1j t^n.i <ua*j jS*~Zj l i jJu>J <ua«j iLiJSj 
<*>*>■ A^ p-»j <*&>■ f*S<>-\ ^ys- »jj-b j^jJJ (_p a^j i jri-*-" (j^-" ^r^ 
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o-Jl ^i Ja> til jLJ)/! ot :dUi Jli*j i«o 11 U O^C jl i^-^ry ilfwLi 
J^s-T ^ *y jJ JnjU-1 Olj i«jU-l J^-T ^ ^ Li! ^L-Ml b\ -ilj-iU 

J^-> Jl j^I Jl^ 1 ^ J^ 1 jt vULsJJ VUjw il^V Lx (fj \JSJ>j 
jJbJi J*-j ojl^I ^kij tiJ^ 1 «j*^ <^* <u -fr* J - Vr^ <J^ <ul ^J 

^JUI iJi^j LU)I ^ <uil iUS (_^Jj tl^Mxs-JLJ L^JLp ijjj Ujiij jja>Jll 

*$* *t* *t* 

*j! *J? *J» 



?4dir^^tJUri4ij*4jA 



M ^j y> jJULl zyrj J[ j*X J*\ JJNJl J* U/i Of ^ U,j 
?4)l jL^. ^yi jii-l -0)1 ji>- Ij&a : J!>J! IJLa lu ^y^Jl y»i Jl j^Lj 

-oil ^j ijij* J\ jf-f : Jli ^ <H J_^11 »i^b-l ^ jft *jL>-N\j 
jU IJLSU :JLL ^y>- j^J^L-i ^Ul JIjj N :3|§ -0)1 J_^-j Jli :Jli a^ 
. «-0)Ij oi*T JJLtt b~i tiDi y Ji>-j yi ?-0)l ji^ yj jli-l -0)1 

-vi'-b-l 0lk.,*Jl J?l :<|| -0)1 Jj-j Jli :Jli S^y ^>) jp» Ufljl Jli j 
villi iJb lili ?dLj ji>- y :<J Jji ^ IJLSj tLiS" Ji>- y : JyJ 

. «-cJj c 41)Ij JL*i~Ji 

o^kJ UU* U^i L^L> ^ J^i Jlj — J\ IJL» y. j|| J_^l iUfl yJj 
Jyl -d Jb£ y>- JJLU 4j itf N <d oiU 11 s^^ ,_,* ^1 i-yJI J.JJI 
olJUl c_^j1~j j! «Jal-u^ j^lkll JiJlj t«L2jw> t^-y y-j ^ ■dlv )) 
£JJ jJUI»L Ju'Ui-Nl y juN 0155 f >Jlj y*I^Jlj ifc^l J^U y L«_Nl 

. 0l~j)/l y- ^Ij-x^Jl IJL* 

^Ij-^yM SjlflJ jJk Jlj-Jl IJL* 0t» <LO> l»^pj eiUi^l *u> tilli y- ^5^1 

-»iJl Oli lbJju U LfL_)i <_s~^' oLlJUl y y (_r~J '***■ *Lj^jjM ^—~><-J 

Jli jij 4< >dij ujJi Ji ^ j*- *^ £ Jjtj ^u- js v-^- ^Ji* 



- or - 



Jlj— <oi ^^kiJ! ^jj^-^JI JUL c^LJl (V "^ OW^i *-^-j Lstfib 



^> i» 



^ ^J- jLJVl Japj t /.la^Jl dJLiJl ^ *ji ^JUl :JL-U)i Jlj-Jl _ ^ 

. <ulj> Ajl>-Vij -oU-i^V 

^1 (_pjJ ^yJi i~*^il Jj^CjlJI o>-La; ^JU! y*j :?<^waJl Jlj-Jl _ T 

( J^ ^ji i_S^ ^JaJI px^Jjj jigg J^-jJU j>-l Lalj» <u*-j /pi u] l j r 0yuj 

^ jlS" Jli ?«laL>- jLio (1)! JJ l^jj jlS" ^j! <uil Jj—j L> cUi : J IS aip 
.((frill ^ylp <ui^p tjJl^- *j Uj ;f-lj> «Jy Uj tfrlj> o£ U t*L^ 

2§!| tXs- Ijl-U Jlj-Jl iJLa jiC *J J_^L tiojJ-l iJLa ( _ y U ij^J ^jI jIajj 
toU^l o^tl X> diJi ^ JlLJl <u. jj <olS ?<!»! JU ^ JjLJI J\yS 

jl eJA^ jjkj ttilta tjf- t_jlj>-i /«a*"J l-L*li Mlj_» JL^j (jl aJA^ ^g^ i«H' (k 
4j L~>«^ ajlJ <U ^AjL- <1>L5o c^U-1 dUS Jf- Ji— i 11 j ;-U*U t-jtj*- (_^- ji 

JjJj tjUa.jA.ii ^^^ vl^* f^J tJ*>lx^-*>U Lo <u j/i\ jJ^J jl LJlo 
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: { jj[>*J\ t>j5'i U-i iJjaj <cp 41 ^ys^j i^JU» ^1 jj Lie- j! Jb>*ii Uj^ljJ 

^1 dLajJ L> : JUj ill j~~A> <j& A>-J "Jl*- 4JI <CP 4)1 ^^J ^r-Lp ^>l ^pj 

jl?-I AS" ( _ r J *j\ ^pi 4 Ljj dLj iisJ Ljj iiji^j « Ujj o^i^J Ljj Ju^~>-1 jJ 
a yZ—^^W^y f JjJLj S> ,^-ia. i Jl 4)1 Jj-^ Jij fjJL*Jl £^>- iiyo: jJL 

jt^iJl Jp ^^j V jlS jglg Jj~"j^ ^ Jr- ^ L3 ^Z cJjJl ^j-i! <yj 
^ j^Ju Vj J^.^j i^^'j ^ J ^ a* ^. oW^lj pLi^U J&JI 
UJ iu>. Ui, J^Lj^NIj il^Vlj Jkilj ^xJl JI ^ ^1 *kJV\ 
jfij»\ jl : JLii <s|| 4il Jj— j (_yt LJ_^! jl s^y>> ^t ^» iSjU«Jl fljj 
Jli J.I ^ dU J* :^ J^yM aJ JUi :a:>j! ^ j^I L->U oiJj 
J^i t>« ti-^l yj) ^jJ* Cr° ^k? J-* : <-^ 'j*^ <-^ ?L^Jt_jJt Li : JU t^ 
:Jli cUfrU- dUS (jjj ^U Jli tjjjt LjJ jl :JU> <.(.>L~.< J I ^Lj ^jJ 

. «L$JIp aj J »fl»ij L^JLp (wJLp c~~Jl ,v 
_^UJI yl oii (i^Jl jp jkj Uj J^-^ ^ ^ Jj-yM jl Lii ISIj 
jl <Cp 4l l5 v'j iij»^> ^*i tSLjt« i«1»jJl>- ^y dJJi yl ( ^^>- o^jJ jLp>-Nlj 
: JU ?e-Ua5 dU ^y^ jl £~a> UlS : JL5 ^yjl Jl *i*j 11 *^ 4)1 J^-j 
4il J j— j i— i : Jli ?4il ^L^" J ^ J jli : Jli t4)l ^'cS J U ^^ai! 
^j^ : Jli .^Ij -L^-l JU ?^ 4)1 J^-j i^ J ^ jj jU : Jli <.^ 

Lf J> J i 11 4)1 Jj~-j J^~-j Jij t£JA\ 4) juJ-I : Jli *j cSj- 1 -^ 3^ ^' Jj-^j 

.^ 41 J j— j 
JIp y»j jfs>- jL^>-^/I jl _^5\aJI Jp I^XjI _^»j ^ J^-^Jl 61 ir~i l>^*j 



00 - 
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' / - Art > »> 



.(no ^i ^vi 3jj-) 

Ha : Jlj— • jjAJJl Ji j^Lo Laj : (T ' ^jly^JLJl ^-iJl iL*ii J>2jj 

Jj tUajo «u«aj«j ^.aLkj Ji ?<y i^iL^-- ^j^' lJ ^' A ^" tS"^' <A~^~' 

Ji Uji *aL»«jj o^- r * DLJl J^ jl <UJt ^ (>*>Ui !JL» j_^j SJU-I oJLa 

w~^>- 4jLi>- jL«J jl oS*>„ Jij l-.A«i ,.^..,A«t iwil>- Lo jjJL^j L*^»->- IjJlS 

j-4j Ji Cj »ll jf tf! 1. 1 ■/?«-) <waj<j i_iL>*j jj- jLJ^ft jl diii ^J^"J i/"l 



.it if j*Ji Sjj- (*) 
jijJi 4^. .U( ^ jbJi ►jJli ^jiyuiii j^ -u~ i-pi-di r u^i ^yJi .uVi ^a-u O) 

- 0<\ _ 



1 — 1>- t_il>*j j\ LsAaj <Ua*j w_ii>«j Jj ^yLJ^II jii-i d)I jJ*JtU (^f'ijlj Jlij 
^>«; ,y>j <.&yil 4)1 ^'iU-U ilj-^j 4)1 , j.a,U JLi ^ ^-15" yi-\ 

y>> (j-^t IJL» olS* \i\i noUol Jw 03 Lj>- *}L* d)I (Jl«u iSsJ^i jlSj 

iJLft *j-^9 (J _ Aj il Oj&J Loaj A..^.HI ^_j U -U Oj~" <0^9 ol ( Jj /j^o { Jl>u 

4)1 JLp dUi Uj tiStoUJd -dS" ^^JLI dUi 4)1 ^ JLii -cuaU o^ ^ ^>-T 

: J ji> jo ^^ <ui ^1 lJL$i _ fUJlj fU-l ^ii _ «t»jjJi>-» <*>!£ >c»-J Uxpj 
\ja\ i ±>u \X$i _ (»t>Ut ^vSL-jj «-U-l ?ti4j _ «cjji>-!> <*>!£ «.»..,.J Uo^p ^3 

. (0<\ 4/iM *j^ 5j^~-) ^L^OjiLciv-i 

:y^LiJl Jji ^Ui J>j _ ^1 
l-j^-^I jI^5 cii>- ^y o-ij f-fr*^1 ^ ^iby (jjiJI i-^i 

- "\. - 




.yJiUl IJL4J till yl >*-« aIS 0>£Jlj . .j^ l J 

La tJJUi JLp aJL>- ^J^j 0>£JI <y Jr^i *it OLjVl J^c± 01 Xi^lj 
.^*b: V jJl <il oVL£ yb Ul ^b; ^1 -oil oUlU ot oUVl ^ 
c -dit l4iU ^1 v U-Vl ^L-i VI ol»li«Jl «i* J 0LJ>U J^i 4La ^ 

0T JjUi JJ \jtjfi ^t ,>m l^*j t*UjJl ilLL-ij ^jVl «y j—* cy S^- 
l<Cj> \y\*j \jJi ^1 diJi ^j t,>jVl ^ JL-A.J *UxJi dU^. y 4La 

<&l Jli dJUJU 4 0U)fl jliL- JiL. jUo jOp ^ Otf tfftUl 0! ^ ti*j 

Ail tin p-ft^i ^jji A>ii oljvi jlp ais a&mii iiij^-.i ot :&u 

k.a ; dDi <yj i»UjJI dLL-j ^jMl <y xJu J r Ail Ojy. ^ ic*A>- 

a&^UI Ot U,t k:>-,..J dUi yj i^jVl ^^-^ (J* J* 1.^ y^H <J^ 



- "U - 



JJ y ~<>.j*A\ Ij-iU f$£* 'U?* ■^~-»Tj jj^jVl ^ ^U jA UL>. olj 

iju oj^j^. oj- ^V .or- iVi »>Ji 5jj-) ^Li-U-cji'^iiJfcW^ 

. «CUJ>- "uji>%*~jt Ojjjjv t«J_^wj SjuliM 

^ <L*V ^V oL)I jUy 4)1 ^^ ,J a&SII & <*y 4L* ^j 

i&Mii ^ 4&Mil <y ^^1 oUjJL^. JLa jl jJULi JjLJ ^ ^j 

u 

«OUJ» ,U- Lil oU)fl j! U ^ji <*Lii> USC J,B jLi .0"- i^l 
,}•*■>• j (_r^j^l ^ ^1 4aL>x1~*I ^ jj» iiJil-l j! U^j! » gaij j oji_^ UL>- 

^jJlJ ^JLJl Lji* i^-Lj Ji^Jlj fUkll ^ji /.Uj'Vi AJLi*!^. tolj-J-l <J (j-jLi 

<Utsi>j iiJ^- ^ jL~j)/l (\^J 'OL-J^\J i_)L^Vl *-Ji>C& <*JjiJ uij-^aJlj 

-IX - 



fjr^j ,_^jV! ^ jJU- aJI ^ji d)LJ)[l £*^>-j td)j£Ji ,_ji Jr^^i J-^^ 

j~aa o\j t4)! y »\j\ jLJVl Jlp jlj nil (^1 -tflp aj! oLjVI (^ 

ii-i>- <oi jLJVl (^ tj_^Ji ,_ji iiJj>- aJ! ^p jLJVi Ui> aJjIS' culls' La 

2S\5">lii jtS'j t^jVl sIa ^^ ijJU- ( _ r J Ajt (^f toJuij y> 4iJUxj ^y tw>>«^; 

. AJ ^ vijJL>- (_$JL!l l* jJL«J culls' L$JiJL>- »Ui ^J>j^Jj ^j 

:<Ii! SjJ ^1p Jj3 Jjillj O^yi 0* *i*H 

U JLxj o!-b IfJiP SLA-I <ulJj 01 : J yii o\ , « . i a " .. -J ftp o^Jb i)*\ -L« (_^»j jI 

J>\y J! ijJlJj oLSlS Ak--I^ ftp O^JL; V,V JL* ^1 aU ij^Jb ^ ^^i 

JJU jLJ^I i^J, 6 ^j jj^b Jliaf JUll IJLa ,y Oji^Ul ^yuu L^JLp jJi^l 

<j^iaj <w~~>- CUj-U-1 jLj)[i lf^ LiJj Jul; Lvi Oj^Iu" ^1 ^ ^L^-Mi 

.iUUll ^L;>Ji ^- ^JUS ^j ^^.Wll jL^-^lj ^li-j^ij ^yiJl 

- *\r - 



(Ijlit jUT oa>j jS oL>LIj iJUjuaJl *LiVlj vU^Llj flkJl jtfl JUj* 

•^ ^rij^i <_** lT'.P ^ l>*^ j>^ J^r* f^** °-^J («J fl* <1>J~L. t,V 
^y tijj jJL-ji >_jy JlJjOjLJl ^iij ^y oo^-j ^yjj clj^iJ-l JjJj tuiiJS 
dj&i ,« j"l«>- '^~-o*^l c5* (^ 'us^i c5*-> t(»j-^l ajUJI OLJ^ LUlI LiUl 
^a>- (^JUt ^IjJI jLJ^I Qa j! oLyU-l »JLa ^U: y> lit ^U-l <1)LJ^I at 
. UU- jLiy tfJUl i)LJ)fl Jl Jyij jjkJ! ^ ^J <J 

^ ^ ^T jU- jp j^J-l *il^ <y *ul *i^\ L. ~ ^^Uij" LjJV *l_/al 

( $ i^l ^1 ijy*) i p£if^££^\5&& > JUj aJU^. J^L, 

. ►LjVi ^t *iT i^aS ^y ijj br Sli j£j ^jVl ^y* y^UJJ ojL^-lj 

jjii <y 4il ^fcLI Lc ^Ul »V>* JjUj tfAJI c^Jt ^jL, 4JT jJU. jJULl 

. (JLOj 4JUw~- jJULij jLiJ-l y ^^SCsCjLjj ^Ui 
ti^iJl J^j lj*_rij l^»l ^i-JJl Ij^ri ^ ^.f Jp «^j b^^>- UJli «<I) j! Vl 

^uiij ,^juji jjjl Ij^4j L^ od^i oA '^S c/^ r 1 * 51 (>• rfc^ 



■\i - 



Ttliij kyJj^-\ L>-jJjjJl f-Uip ^Li tJjw Sj-^UJl 4jj-lJl U_^4P <uJj J /»" 
Oj53i j— j <J-\ eilil J*>U- <y (>^J tlgJj^JL?%iw IjJlS" j^JI oljiVlj 

«-Vjjk f-iji (^^a^-i y iji^i ii*jc« oLL->- J">L>- yj i»^LJl <uIp oi 
XjU ^ oJl^ ^jVl j$> { Js- <1*jJJ-\ d)LJ)/l JjIJj j! oLi|j t^JUail 
u J>j)i\ 7tL*- ^^Lp ^ji^>-jll j-lJl J^ djl j tflp k_iJl ^U ^'j^- JL^» ^j*t 
U,t ^ ^! sl^il dkj fi ! Jjf^l ctUi Jl U\jj}\ ^LL* ^ 0^1 
L>- Jj-Jl *1»1p y <u-$ii eJLjj IjiiJUl jji-i-H ^LJlioI j4*il jV (J^J ' *\j>- 

<**{>■ ^ jj-g-til fJ^JA <Ujjij «d)j~Jbj jVT» ^>f>tJl *J lull XjJojJ-l 

jJLJl ,1)1 cJL, ^ d^w UIp ^M* ^ JS^ $> ^JJlj i JLS"^ Uj^LJlS" 

,_,» iiLkll r-bo[ ^p ilji~ll LjJJjS'^lJ.I ^ i^>-jll (( <ii - <1)J. - i£i» ijj^ 
,J jlisj- y H<U flp jJjj ,y j^Ja*Jl jJUll IJLa oU Jij io^LJI UiLl 
. JL>tii IJLa ,y (t-jjl^yl OjJUtf Ijj ilNi ^ oJw>!Aj ^^^x^-lj <. (li\>- L^jJ) fJdl 

JJ cjJj*-I^J c5>>-1 o^^^ <_** ^i 'Syr^ ^Li^U-l «JLa oi if b ^yj 
JlLaiil »JLjJ (^jjJl jj^U-l c/**^ o* o& "^J 'l^J^' l*^ 01— iVl ^>-Ijj 
4.«.,.^ ^Jl L^oI^j ?hJ£ F^jt cr-'U *jL*j! jL~-'[j *jy>->\j (^_)JL*-iJl y 

CjU->ijl j4xj A g ; . .,i <UjIjjJI OU-j>ijl /w« A^>J L^J (1)1 '* ^"» aLP /w^- 4 

^1 ^^ ^JUI Jz-j y> jJULl Sjjii cuJSj IJLa jl VI tjLJVl ^ l*j>-jl\ 
«Jlil y«JI J>*>«jj '^Lil ij-j^j d)Li~j U^Jl /t» (^jVl jj-uj ^ ^ilj _^U-I 
Uj iU^J.1 obilX!! jl>»jj i^^i (JLp Ujoa^I jj>o ^i yJmJi ^LiL. JteL 
. ( W (Jj SjL^a) j^5i il)l L4J tiljl Uj ja *Jilji t-— >• J5 ^ULI Silil ^ y. 

- 1o _ 



cJl£ oU*l£Ji <JLa jl US' tjUJ^i £. l$iUj U^lSSj l^U^ ^ ^ 
;*UjJ| U$U,,i aU ^L »jT JJ ^A-l cJlS" ij^o ^j «dil jlp Jlij 



<U)I 



cM"J j* iA^' ^J^^-i *£&& cJU*- O*^ __J> J^Lj VV* cr'^rb f^U* 

l^JL^^l^jj^1> jot jl* JJ ^jVl > du~ L. > ;u 

.(v- s^aJi ijj^) ^X»Mi*ikllj 



2j_^) ^oL^LV^SjiJj^ J^* ji 3 " <t v^-> "^^ ^^" l^ o >° <^' J 5 *^' 

. (v • iVi »u->i 

JuVl ^ »Uf US JULlj ^jVlj ol^-JI J^ iUVl ^^p jl jim dUij 

.(VY 

IwLj U*^« >3"i (J-^~ jUJ j I ji JjiJ ,V>- \^~j~0jj !-^J^ >iSl j ♦& ^ijJ 

l^-j jJULl l^JUj i^^lj iitjU iiliA ^j i^>Nl ^UrVlj oltflfll JS 






ajUI IJL* ^ (j-Jj cijUJl jLJlj £j>\~+JA\j ijjiJl (j^» Ui*j^ *-L»l ^j 
►LiVl jUo 6l ^lai-j ^JUl jJUUl SjJiiJ IjlJI" v i^jl ^1 J* 6LJ>U 
obJl£Jl oJU jl ^,-a; Vj cO>-lj J-^lj ^ ,>* bjj tiki* («lfC ^J^il 






$ $ * 



*£ w vi* j J 40ir j** ^l 

J^Ai hJ ?w9jj i*j^l 4^1 oJLjJ (jjlyuiJl ^iJi *JUdi j;~ij JjJj 
f iT ^ <jV i^i i> .JL« tffcAll JU ij JUu"j <ul»^- jj-li ijJUJl 

j^Lkll ^ .jy I^p ^Vi dUi J*pt Ji Oj& «&!>UI JLp .j^j ,LwVl 

ISCU ,JIju 4)1 oliapl ^j dJLU y»j jU-JL- J^ ilUJUj nJUw* y> 4j"jJJL 
cJ^l^oUJLJ J^iJ JlaJlJI jh ku1>- ^p oj-^j oO*j ja o*-V iy^i^ 

.<n j^Jt ijjJi i ^pup^^lly^ii^^i 
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J\^j aJU^ 4)1 oV ^UL ^Vlj iV^ij ^y\ ^ ^JUi ^Jl dilil 
U^ I^^UJ J^jM J^ ^Vl jJ il Jfl dUJUj uU ja jjj^\ ,JL 

. 4)1 y> ^ \s\j (^JlJu c~J ^fljM J5 of 

6U7I ^4 ^_Ji? Uj^p oUJl- 61 twins' gj oLJL- is<ai ^ji Uajl JLa -J 

ciLio- (j-^- 4 ^ A t"-; ol JJ (_$T ►LJ'Vl jj^vai ,_J ^j-iS jjI J^Sjj 
dyu. JLaJI *xp ^AJl ol Jif UJt VI tjlj^l ^_>i ,J\ jLjJl Jjl ^ jlSJ 

Vl ol^, tf-Jl ^ dJi ^pj JipVl »—Vi iLU; JUL. UJ jlS" oU-l ^j^ 

. <u-Uj Oyw JtA>- ^ VI oUM ^^jIp J^iii *J <u! U-^>- l^-i c-jWI 0! 

U ^JLsaII J~*j! j^ij ^ii>-l {ja *-1-*~j ef^'- 5 Jj— yl ^*j Lf^y <y • (^ 
**»^* 4J1 t_^n5" jV ^jjl LoJl>- : Jli (V-L^ jvl ol (_5jL>xJI ^Jj t^^JUj ^^j *j 
^Ul ^\ jL~i J-Jl^-1 ^ ,y U»> fU ^^ ol' :J^. |g 4)1 J^-j 
J jl :«Jl 4)1 ^jti aJI jJUit ijj jj SI Up 4)1 ^0*4 iUl Jlii 9^1 
•XaU^- c-i^ <_a..^ ; ) i^-jJj*-l ( _^*j j»j " iiJL< (d-f'i jJ* (V 4 ^r**?^^ /*-* J !* J i iJljP 
cr>~* J^"J '^ " ^-^1 J-»^iJ j-as^ ^JUaJI J~*Jl <_jM J^2j ^j^- j^j^ 

. ^j^-j^ Ijl JLs ?/»!>LJl liL^jjlj ^yJlj ^..^i-l JUi ^y <^& ,<.l < >— '>h 

^JUi :Jli" ixij OvJlp br ^jUixd di^i ^ J 15 ^JjJl^-l ^ ^y :JU 
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aJaJV -0)1 <UlJp 4i\ p\* J* p\* J* J\ ^y U " \ JT s ^ ^]xt„„J ^ 

^y JUi U! <uJUl V 4t! 45UJL* -oil jJp y. jtJLp JU cj!j icj! 
o/i ^! JUill ytf Jl" lyl ill! Lr ^pf Vj l^U <i)l ^Li J! ^u^,' 

.pj^i jTyJl ,_,» 

^y j'i ^yj jjj jjjjJl <sCUij jj t«d)l y j»ip ej^pj Jj^jj ^ ^y 
J^-j J* (_yJ_jll *-«Jj oUwiJ y Jj«Jl iJu» jt JUj <uV 41* JjoJ *l>- 4)1 ^ 

. laji 4j A^alvt y Vl ^jJb Vj 

^JiJ-l ^y Jl-j aJU <U)I ^^L? 4)1 J j— j Jy y Jl»Ji J-iu ZijJl LUJj 
j^J-« Uaj! iSjJU LLJj . JbU iwdJl y jlkjJl ( yU JUi! _b-lj <uii : v-LjjJl 

^ <uUiJL«j JbJl SiU ijjj J!>U- y <»yi'j J*^ J^-j j* tA^' (>UiAl 
<**j^ ,J* *UJl J^ai jL^iil ^jj tiy (V •) y ySl ^y^l jTyJl 

<JyO klUiol Ju iw~~>J 0i"^' ->>^ <-5* < ^^l <_5* (JL«Ji JiyJl j-^2>«J (J J 

^jVij otjU-Jl oy'X. ^ L^jjo ot jLJV! ^iax-i ^1 ojUi! yJiJ 

jlS - lil yj VI ti^jkVi ajU ,y Ji>- fUi b ajt Oii LiCj i<U)l jJU- Uj 

yjj ?,UVl Zjj y juu (JbJ! vUULw y JS" J^i ipUVI iijj pA *UJI 

. «eyjU JU tiUJi 
^j*%«0 jl* J^-j J* 4)1 oLviy ►iJCol <JU y i-JJL^Jl j_^> b\ :LjU 
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j>- liU *Jll dj& V» oiytJl ^>U ^yii jjbw U %>U j_^j at :UU 
jLp OU^Jl ^>-i ^yi OjSo" (J^j <JLp <ul ( _ y L s <9 Ls<ajl Jlij c^LIp <u1«j OjSC 

^JU; «U)I a!>o1 aJLp j»^jk^s«-^ (_r"W Jr*i ^ *J l — -^i J> t «-L$a.JI aj (^jUj 
jf a^JJ ^ c£j^ cr^J c^^* "^ ^_^j t**~*^^ *JlJ^r j_^i of :L~«l>- 

^.j cJj^jlJI v^jjJ-l ( _ f i» a^JLp ilj LIS" aAL>- jj—^-j oImL* il^jj jl :UiL- 
JaiU- Jli IJL* ^yj i«lJj<j Ml 4)1 ^y i^jj J .(^mL* ^jj Jj a^JLp ibjl 

^ jJLJl ^ J* jSc, Mj aJL*- >T J\ ,JUi 0U>1 JJL jl :L»U 

r JLcdl Jii~ otj <U^ aJU Ji^ V!j tr bai ,JUJl Jis-, VI :U-l> 
<lJWlj (Jijcuj jJU :«^J ^Ui *bjjj! ^! JU Uio ioj-Jj aImju jjUU 
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fill ,J j\zJ-\ j>- t^jVl ,y jyj *L~Jl ^ ^ <J jtk^j ^1*}] ^Jlk 
iijj --ft frULJl olj 'M>*Jl _/L- ^Ap j+2i\ J+aiS JbUJl ^Ap JUJl Jviij 

\^S ajJU ^JLp <«joJ| c-j^*-i {ja ^J> <~>y>-j {ja ^y\ ^Ap tljJi>t>- \'i[ ^-i-Jl 

jlj «4jJU ^Ap ioJtJl Oj^-I j^ ^JtJ J U y^tZ J <_£JLP» ^i-l ^ ijj 

c^tj V jyj i_*>^ ^1 LJjJl i Jxkj 4)1 jl» cJjyLit ti-jjJ-t (_yu ^j! U «u2j 
y* Lil (Op ^ Jj\ U jl ^ VI U*j .J^^i ^1 Mi ^oJl J*u Mj 

jij j^^JLp-j jjjJU-l JJb- ^^Jlp ^s^j jl ,JUJI ^^Lp k_-^j i^-tp ^aU- 

J^Ljo jwinJl jlj 4a^I jV" cjL*-~1I »Jj>> «-L»-xil ^^SJbu A^o^lil ,U>-j L*ij>-j 
^p uiJbi« jJUU j^JLJj i^^LJI Up ^V f/Vl jiULl ,J^ U--j ,y» 
1^15 oLw-il »U— t ^^T cJi ^ Jii tLol^Jl jJUj jJUL-1 «jV jiiUl jvJL*: 



VY 



L^Jtj oUJl JS il>oi jwl JL* o\S &yi\ g aA JjVl JL^JLlU Oil 
Laj ca^T Ipj* lw oL*~Ji! oJLa ^^Jlp tJyCJ «J iSo^Ai! of JJjj »iM 4)1 
t «.«..Jl r-li jjfc a!>^L» t^jl^JJl »^JtJ! «LL.a» Lajj^j ^"J i>° ^ ^^ 
JbJI lJL*j tikis' *lwVl a^T Up ^L~"j 4Jlx~- <&lj 4iJl «jlj oJJlj 
cjU i jk; U ^L»^j aJU^*- <ul ^ «^~- oi a.>T cjIS" lil Ml ^L j! <j£»jM 

Mj iS!>Uaj AjjJ^Ml U&j ol^ ML» jdJ ^ "^Sj^J <_^^ J^ ^^ 'M 

Mj AjIjj C— J AjJJli ji| t»tj>w» ^^SCkJIj ioyJl i*Ul y 5Jj>-Ij ioIS" ,^-g-dj 

. Lgj jla'.ji oLJMI l^. n .». » o oISUk Lfr-^JJ ' **ii Mj L*J>- 

tJb-lj <-J^>«-j J^' ,«Ja.t>.uM 4J^J lw»t jlSj l~-i l)LJMI «.^..,..j U lilj 
t^Ujj AJU*-— 41)1 yt «-«-- AjT Jj^Ai *L— /SM oJLjj jki Ji Ail (Ills' li^i 
l$~iJ <kjja}\ ^ L$j AiT ^UJj aJU^*- <Ul Up ^1 <Ljai\ j! i^wj^Jlj 
JUiMl Up ( _ r Ai; jt JikJl jJLuV cJti t iJu*. Lijj J! iytJi l^uS t >J! 
IJLaj c . >_jS" SJLa : <<J Jjiii oL Lij pU—^L <uJL*j iju j! JjM <j5vJj 

^y a.^STij JUiMl i-ijAj oL ,ll Uo d)l .Ujj IJiSUj i^>«j !-1*j 'J-s»- 

^UJj 4jU^- 4)1 5jOi ii}U»j a"^SCLI ^jVl otiJI JU. o^cS liSUj 

jlS IS! JjSM : (jJlj— <jp v*^ ^ ^j^ '-*■* o^-? '^l*-"^' c*l oUp 
ijj— U *lw! l$J jlS" J^i l^lS *-lw\M /»il Up Ji ^l-^j aJUw— <ul 

^Up%j ^t frL^-Ml AiT JbJ jJ I J9- -Ol i^jlycJLil ^j-iJI iL-^J Jjh 

lil AJ^i t^jVl ^^ic- 4jL?- o U Lk;* ^ l^«Jt^«i«~jj i^>-jJl oLjJjl ^y LjJi 

^yJl f-U^Vlj oloJJai! ^y frU^Vi oJLa jj^>Jbi«i~j a^T ^Mjt j^i «AjJ->- J->- 

i 
Ulj f-ly y oil -J oJJl ^^ip J>-^j f'U-ol q* ^yrjfi ^ ^>h L*J ' Uj^JLu 

^jVl Uiii ^! 1*1*4 ^-ji j^Jlj Lj- v^-? Wi i>^ c^ ! i;JJi <>• ^ ,>l ^- 
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TTTTTTTTn* 



tfjijr mi **»* . . mi 



<~«JjJ J^U- ^.j tSjLi)/l oJL *>LiJlj j^aJl iJU- y OJl>o US' olj,Li} 
,1-fs^.*.; *^ »jkLiJl ^Ul «Jai.^> ^ J^; oljLi)/! jt oUiS^Jl «JLa 

•cUw** jj^j LgJLS* frU— iVi ^il ^j _)p i_AA' t^*i L'Ji*' L«T t^iJl ^ ^ 
y *lwVl oJLa oWi J5C ( yH! y»j ^i\ U-L- La jl* dj& «1)1 J^ jiU-l 

y&> «UjJiJ!» *_a^I Lit* »Li^J lo- li**j J**« (ijiii! jj-dl 015" Ujj 
a.^.U.4 ijj iJj-iJl (j~*JL» j»j "<>.j^u <l5j ef*j ^j-^l J^-i iJ^'M *jj 

iji as** f.H** Jr^y Ji^* t>* ^*^ t4 ii>*^ jz*^\ ^^i ./ ' V-^J 
V^" 1 -^ "iJ9lji4jJUl» JjiJ Lii« lj>-yj '^r-i ^L*^ J^>- (>• aij^^ 

jJ t^sAAJ Ljj^j u^' ^! J 'jr^ - *L**> (^* i«j-Lfc< J-".^ ^' •-^•Ij Anils' 
(ji Iju jt JJ o^iJ j^I—j jJjj C)t JL~ J^' ^j W^" ^"Jj ' l - r '^' 
••^'j iJ\ js^ ^ ^^ "-^ '-P.H^J ^Vl ^l** jlj^-l y ftA£!l 

ApI^a! MJ.;^ SjIjJ! y* 0_^j JkJ iL»j»- b^i jt JjU«j /»j io>-?»vj cAU^ 
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Sjjlp Ul» JjXjj ^Jjil V*** oJlj y> UuJi ^^JUaj ^JUl jd^Jl JiU yjJl 

<JU- ,y y>j<h jy oJJi; £» »xp oJJi Opiji j^io'j JiJaJi j^j A tiiy^J.! 

.«5?w» J^» <*U1 J*lj» iijJb»Cj «I)T.*i«^ a^£~jj ^jJaJl JiJaJl 

-vij ojj-^) (^j-iJI £il ^^yU oJUOp oL-Iji J^U- j^j {fi\ iij-U LLJj 

: J^! r ifttf J* p* oJJl jJLu- U^ a! O • 

ijj ^r-Uilj OjJJtj J£jJl d)ji>«J ^^ji tijwwJl 1}UL| j^ iSwiJl oJLa ^ 

j— jVI ?*il i— is<aj ^y I j o la.«.« Jl>-ji A.> r Ma.«Jl btAil-l ^ cS/'-f 4P^*>fc« :llJlJ 
t^^-Jl ^.U Jjf& j>* J& tjj J^J\ ^Xj 0j~£; {/ V.W ,j <^J 

. k_*-«bll ^^wJJ <L~-Uil <Ul£Ji r}j>-\j i«JK!i ^^^jw jl ^j^i-« ^s- j~x&\ 

tl^u ilji'j >J^l ^*JJ! Ji^ ,_5^J <L«l£dl c_djU*^JI oJLfc ^p ^-aj j&- 
oUiSOL L^p j;* 6l £^c~±i *&j Uli L^juj jJlaJ-l jLJ^I ^JLu Ixy 

jLw)/l «. : Ja,i.,.,j ^^nJ «it ^ iL»LSo c_iJl]ijJl oJl* syrj <^\ i3jJJ UJUJj 

- VA- 



lit* £~ey j£\ UlaVl aaj Jj~J UwLp aJ_^L <M Jb^ U* aJJJU j~*j jl 
(_^-i *jJU ^J ijU»l OJ^ L«JL«i tljx* ^1 ^ Ji>- i_p-j i!U- ^ ii^wUu 
achromatopsia tX »-J £Jl>- ^j OijVl *jJj ^^U tijdi OLJ^I oiL «il ^ 

^& ji» t^jj-is" I4JU0.J Ojiii i»iUj j^Ui ^ 5jU fUiVi jr iSjj oi/Vi 
ciiiUj ^vi j^JUi ^ r jJi ^ >i ^j ^Vi o^jui ^.v jjlu y» 

Left Pos-«l! ja *\y>?\ ^J £>jJ- jl ^SUj ^1 ^U>Vi j-" J^ ty ^i 
jLJ^t jl ^\ tfspj Inferior Parietal Cortex SiSSj terior Temporal 

5JUIS" ^ i*i53l jk; Uj jt tCfr j-jcdJ Aj—Ldl oUl£Jl JU«V -c£Jj "i/vtj 

i.^>-T d)^L 4Jlp ^ju <uX)j <*j~j d>_jJJl LfJ t^jj cSj^ oVU- i3L*j 
,_,» ^j** <_--p J">U- ^ oju« oi^JVi Lf «-p <M *±~>- oi^JVi ,_^p ^^ 

(J^x; ^i iJU-l ^i ^j i>T OjJtf OjJUt ^ji 0LJ>l J**: jjJl aJLZ 
iJj>-\ i«i5o «il «-Uj Ks> j^jcJI JjUo U-Upj *ij*Jj JjiSl ^^i^A' tiji U-* 

^LiJl j^. k,^ jl S^fiJl ,y jljjOi JjLJ UJb JLC UwLp JL*J Lt _^j 
ot)L^Jl (>• j^j 04-tf JL^a*J! li^U-l ^ ^ U^aj «4)l» iJl^ JjiJ 
j-^aJl J~*i AjIjUI ^ t<ul>- ^y A^lJblj Jj»-j _}p ^^il SjJ^ LS"jiV O^yi 

A4JUJ t <J jjj <UiX-i jy^iJ *-f^*iJ i-« , _^Jl Jl C)l>wJJJI /P"-** L$^ L$^ri l5^ 

j^JU ^yJl (^JlJt i-U- J^j^j t<i»i jt a^j>»^ j . « . » ., i .,... i j *SL^j (_5JJt ( _ r ~<JL5l 
jJl ,y o*>L<ajJ! (Jl SjLi^l «JLI ^k^j tl^JbcL-Jj ^LiJl jl oJl <>xilj 
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oUiS" ^ U^ j\ «<&!» oL^-Vi Jul* J_^L jj oLJUl L^JjJb JLLSj 
^ ^^ l^Jj i.lS' i^*-« o~-J L* iU£)U t^^Vl oUUl ^y 6l.w>a^Vl 

Posterior Perisylvian ( _ f *~j jJUtj «il ^y ^ !*£JI ^U. ^p J^Lil jSyU dl 
i)\Juii ^[ £}$ 5^5L« aJU-^« ^y **~Jt ^y <jU«»[ >^-r~ i cLLSij t Sector 

^1 oljLiVl UL jj^cu Ot ^kuoV JULj lUjjJtt, t^iSLij oUKJl 

^ Jjtw« Anterior Perisylvian Sector Lf *~ i «It ^y jiA £y i3L*j 
OLJVl jt J! tpjJ £ll ^ *_)J»1 IJL* <jL*»1j tlfj jkj Ol *— *>*i jfi\ iiJJl 

v« iLjJa ol^li AjLAS" Jl>Oj C «LLf j o-b>-lj <IL*-^ Oj-^» <UJuj (JKSj 
tiiJJt dplji <U>-lj j^ \>i^x+0 lJ^-\j 51*^- J_^j 01 /ciaX««j Vj Co ..rt.'l 

*lwMl jk! jt o-~>- JUiVl ^p «L!>f-«j »L— Vt Ojikj <^J>I f ^i^j 
JU: ^i J^A-i j^jL" c5 1p ojji!i Oj^iip p-fcj t^ii ^y ^>-T £y Ljip Jy-~« 
Jlill J~— < ^yLp j^ji t Lf^* ■*^' Oj-wJaix^V ^ULj 4 .O.J.L.) <uy\J jipI_^L ^ 
^Uj»- oJl5 li| LfJj * $ tij J_^>«^JL! Liv» l^Jlo O^j ^*>- <JUJ^-I Ojo 4'afi 
Ijl>- /iU jjJb «ll ^y Basal ganglia c_jiJj t<o 6y>Ju>j J-e-lij Jjo j-« ik-«j 

^ 5jLp Jaj. 1 j jLf*- iiLi* I^p j .>> nx )ij oL»ixJ! (y'L«v« *-gi /^jj L«j 
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dU JjJL ^ fL.i JiU Sjj-^ Sli* ^^JLli IJLa ^tj li^i t^^^di Jip SjJLaJS 

<Sjj tj\ji\ tj&Ju j£J*J j\ tJJuL jl « : taT... < i LCjj "CLjJIj <lUj>- /wo Laaj 

^jj .^La. «j^ 'jij^r^ ry. J^ Ol£l »jj-^ ijjt l»x* JU-I tilliSj. 

jt <u_-L; jiaJ! A g Ja l^ jN <u£Jj '""J^rM ^ ^-J <yJl oljLiNl <jA*j Ja.*Jj 
yU t-ijy- jl JUiVlj olimaJl J* jjj^cdl J «l£jL« ^i^ j4* <•*£* j^^l 

► IwVl JIp t-iyCJ Of jLJ^I I4J A^"»~! I yi\ oMU-i j^aju iJLftj 

_ S^jUaJi _ jl^A-1 - i~LJ\ Ji* jL-J^i ikw-i^j ky-.aU o^^l ^Lp t-ijjOj jl 

< w«L»Vl ^/iall J .*Jtj L^jLjjJj JUiVl jiai; <L<»1>- _)^lj-« iiLlA^j 

J**: j^jll lifj j>J; jdl <iU»^lj Frontal and Parietal Sites ^U-lj 

^JUlj <uL>! ^JUl (»— Nl jl iU^Jl tf J**^ j~<dl JU> jili jS- 0L-J)/l 

Ujllp «J_^>.!» j _ o-lixJl ^jj Uj^p (( (J5T» JjJL ot *Jai^jM _^i ta v ^ 

SJLJLl ,jj^j ,_,!* jijj v iLtf^/tj tS.ipLJ.1 iLftJLt oljj^o j^ tiili ji-j 

Positron Emission c ^«— j L_*j ( _ r ^- : _i9Lii! j^JjJl ,y>->^ J>^ t >-* 
^li ^iy. gj jf ^kuJ L^J^U ^ j&j (W (Ki Sj^-") Tomography 

^ olUI ^!y Ji J-^^Jl JL* apU br t^IJi oL') J^x; ^j tU^i! 

J^ JbJuJl Lola! JiaJ idUi ^a ♦i'jJi J^J t J^plj /"— 'J^ J^*~i bji*-ljij I^l 

. 0^1 ^^ ^U- JSLL; Lj-Ip J^l ^ jj ^yJl JUi-Vl 
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aJ Uj ^T jU JU Jp-j jp jJULl jl ^i5 j^l iJjju jl ^,.k-„„.; LUJj 
jb^jj jj-w t^JUl Ji*Jlj t^iiUijJl oJLa JT »bt «J^U ^ £},:,„, ^JJI ~Li 
^i j^& jfj Oj^ l$K *L~-Vl <uL«j jl JJ J?-j ^p <ul t_a.,5j t JSixJ! j^ 

*lw»^l ojjs ^Ijkj oLiL*- ^^jJl jl f^)" 6iJ* O* "-^ i_y* (_y^ 

J~~j jlj Jj^/ <_j^j (v-^aJI o*V t lf?La-~j: o^«*o j! JJ L^jLutfj l$Jl£Li!j 
l^JjJL^o ^1 l^lS" >L-VL i&SlI U jl* ^^Ul <uU ^T Ujl-. j^j t^~il 

. (rr iVi :>Ji 

jlj JJUaII "i/l JjJL' *ifj JpU ^! jJa^* tAi 1^»|JL>«Z«<! (j— >J jl t— >*j j^*Jlj 

i^li-L jjJLi U* ajjL^-^I j~j»JI Stat jj» jLJUli iJUjLL; Uita ULJ C^L 

<U (jJaU Lc /»*" jj-^U^l aJU-;) oAj ibo. Jli ,V>- 5©!§ 4*1 ^J"""J (jj-U<9j 

i 

^Ui k_*^j Jaj it** L dUt dkL£» :4 -!j^i ^ dj—^t -s^ ^y ' IxcJI 

S& 



AY 



tjfrjtfr ^ *uur titter feu 

»jUJl ja <L**rjt- JJU>-tj aJJ ^ <*>U J-^Vl J ,yk Lcl 14S" oUili jt cuJS 

AiJLH tf. tJ^S fl>y\ UN_^ J-»^L> *f^~Jt <Up {oT UJL- Ja-A <±~>- iiji^t 

4 4)l ^> *L*\ jt -^ nJu*t Jl *j"ap1 J JjXJi U s-^ J5" jl : 0) J^ii 
4)1 «ui^ JjVl jLJ^I jl Jl J-a jt JuV LU^t Ji tyJi ojlpT jti 
jij Ua-aLJI v!jU»jMI j!>U- ^ *JJ L>j-ii ji j^ U iJLftj) ,JI*jj ajL**-^ 
t$JJl ^ U3 J^ U~> Jl g\&* Up J5 jt ci-^ <JU^»T Jl (4*31 ojlp! 
<ul>w— 4)1 <u-lp JUj: !Jj U*JI j! ^^jJl ,y ^1 ?JjVl U*il Up 
4)1 y> ^ ^U— 'Vl Up ^JUli jil . .JjVl U*il y* iJu JlSj <.,Jl~j 
. \JSJtj -jh^j)} UjUp oi^jlj 4»jVjV LfUp jaj iJUjj ajU'uw* 

: < Y >tfjb*iil £*&! ^aS (Mjj 

<ja*JI : JjUJ-I ^ I^jlp I4J r-j-i4 *J$j f->N frU— Vl |»U*J .Up Uj 
»Vj* Upj fLi! ^ij>!j JLoVi U*J ^ Jaii »U-Vl (oT UjJ Ja : J*l~a 
U*: J5 jl ?^jj>Ij JUi^lj *L-Vl U*: L5 w *L~.Vl U~* jl :^ 

jl lU^sU jj^-A«j AxiJi jj^-siu Up Uiaj (t-*-^i aUSo t-L^-Vl j^ IJLj 

. pj ^Ui-! . Jj^l JJUl - Jjly^l j—i" ( ^ ) 
. ^t-UVl il>Jl i^SC _ VV ^ ),.;*- _ ^jly^l J_^u J*« jyJl i\..M *UVl ^,0-^ (T) 
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tkj" if oLJMJ J---JL; TjLj *JioJl o\ tJjjJ-l Jp jp- ^yjl y *-"^l 
^ y to- oliiJl JS" J ^JlaxII jl J 4 *LiVl J* oUKJl <Llk« a^t. 
sJjLi y <d~J y >L>- Jj oif <JLp! ^j* oJJl cJl5 !iX«j ;*LwVl 

4J<JUI 6} ; jy'jl J 4lll *i*s *jJj J* ly'yOj toL i\j oJJl lyJt>C~J 

,_,* o<JUI jl t >.a».7,Cj fJiijj iSy~i <£kc>- ^ (>» jLJMJ <bt t^l* ^ydl 
y 615' JjVi U*il jl J/ !iS0» ;0 JLcjj oL>T JUj -Uy*! J*^ ^1 
y LI L^Aj ^1 J^j y aJjJJ LJ JJjJ y oJju y *U-j 'c^l jJli-l 

SyJI Sjj-> ^l^itV^U^j » : J-J-l Jli os>- f iT y ^ 

.(n ^i 

1JLa 4)1 jJL>- L.J..5' ibVl> U T^ajJ b i«j>-j *U- Jvi *jy^l oTyJl jtSj 

. .>y?Jl lJU «oi I J&rji <u^j <.dj&\ 

y%jj <■ oli JiJ.1 iJLj j_j£J! jU- jl -Uj ^ il jl>- ^L«^j oJU^ JsMj 
ijbjo jl : JyJ jl <j£J.I ,yi t >yrj\ ^ j*-* J" Jj^ y f^ ^ e** ^ ^ 
Ujlxpj t^y^Ji ( _ r ^rl JjT y (ol ^j oy*Jt J (oT ly~* Ji f^ Lil>- 

j£s J y* fili Oyy*i J J--J jl ^kL~ j ^^- ^ 'LwVl <Jp 41)1 <ul>- 
J* *lk-.l lij t.aVjt y JLij £> ^JL>Cj jl £lkU li .U\l jjbu Ji 
jl* oil iV fl ^~«JtJl cJ^i! J* >1 :*sLi! y yN Jy\ jl Jlill Jrr- 
4jJUf jV il*y <Jp y i3U jl ^Nj tLjiS" ^LwVi iiyw ^ ^ ^N 
Lo A?-ijJl 4«-w Jli o^5C jl JOw H\ U5o jl ^ k u w Jb-I Mi tSl^UJ.1 cjj 
c^T Jl J**' jl Jl ^Lil Jl^"j lilJ^Vl y Ij**- ^L^l tJ^^w 
jLJl J5 L^j «-ijX«j jl i_~>o ilt-w. LjJl 4*A5o ^p- fjl 4^w, ^Ul j^i 
.41)1 -of JbN ?iUS" JjL U^~3 fiT -u^^o jjU! (yi tjilp 

XT\ iyJl Sj^-) <l^ifcV^^^j> :olyJ! J jJ-1 Jy Oil 

^iu L$J iJ53i oJU jt J^j i Jlyi-Vi ^Lsa^NL. Jku ^ y 
.uJUj ^ JUiVl «uI*jN j^i i(»M£!l ol (JL~ U.-C*- ^ JL»-ljJl jl niJu^Ji 
ol Jl»u L< Jb-ljJI jl ;LfJoco lJjS" J* ^ Mi JLoVl Ul t^U—Vl 
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tloS" Ubw «J5l» j i Ii5" Ubw « v ^i» o^ J^i jb-t V jSC ^Ui> Luj 

Ji ^IjJj -uU^-. jJ-l oil tJUiVl jLJ^I AjcJ oUjUilj oVjIjll jfc 
. jj£Ji SJLa jJl>. iJip ^_w<Lj i*J*p ilit 4jjS" y U iSy 

liilJ J>Lk<JU jJU-1 ^JLj ^ u^i J\j JjVl JL. dU-I JU. dUi yi 
^1 olfj^ll *lwt Ul.1 ^oT JLj Ja : iisUJl o^ jL-Jl ^ l_^ jl Uj 

dLL~, Ji (jJJl JboJL.1 jj^-l ^ ;&}Ul f}Ui~-l Jj> iji {JV\ jJULi jil 

.(T • ^1 s>Jl Sj ^) ^^Vl^fe^ 
lojJLiJl jiUl jiLill <ul JU jalll JJJI Ja** o\ jJUU aljt dUi Sjuj 

Sjji ^ j>«jJil (ijUJl ^ oLj^J JJi j> Ul toL~Jt>U lit y jliUt «jJJi 
yJl £|jj!j yJl jl>- J5 ol ts^j^^il oLj^I Sjjij 4I4J jjji^ V jJl 4)1 
^Vl ^ J*>o ol j^ oL~J^I jjSUjN tyl—J^I flJb^l IJLa c^LmJI uik^. ( y 
jJLp UwUp *^J-1 (t^l-»Jl »^ijl (j-« ajU j> Let fjl*-!! c-^j o| '^^l l^j-i 
Sj^~- ^y ?^*'j J^' 1 ^J>" f-O^ oljill oil ^jl y Uj tJLuj <J U oLJ)/l 



■^ 
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^ f^^ 1 J^^-l ^J^i. '<>^ _/**-* jAj 0Lj')/1 ji>- 4j'I ^ Aj"jJ| ilMi» 
lf£l>- pJ jj oL«— 11 jl ^ tiyCo !JL£aj tolj^l ^ jLJ^U 4)1 alkf-l 

Uj t( .>Ul Up ^V f /Vi jJU-l pJ*r ^-j ^ J*L* ^^bJlj tr M5^J 
^» jj£Jl ^ U JiOj t LgJiS" oLt...,.U *L~»I /oi <w-ii ^ tiJUj jJli-l 

. ii-l*ii Ji^ jjP Ubo CAu ,JLaj (3jjLi»il L*lo tolijlixi >Lwi 

UiLyul ^J jlI LgJLS' oLJl jl y*> i&Mil £. ^ Jj^l j^JLil jl 
j! JJoj 4^1 iJljilj ji-^r jj <JS ^j ^U— Vi JS' ^LgJVL. 4)1 oiij tlfiUj 

i&Mil OjjCj jJj tU*lwf OjjJ Ji i&^l ( _ f U lfv»^p -J JUS <oL Ll» 

AwVIj LIU «^» _j >oT ^1 Ujup 4)1 ijJi 4i^U> ^ dJJSj t oLo-JLI ^ 

. *lw/Sfl (o! ,Jl<ci 
JLp oUdJl c~ii^l lili r ^50J ^JUll y* 4)1 olS" lil : Jlj Jl j\ Laj 

jl ~y\ jLLolj ^tjjUi olj^ f'^J jl : \jj\j*jM ^yiJl <L*Ai *— ~r»i 

AjJJl^- jlj <L— jyaJU t 4_«-> JUS <U«J ryt 1$ y>-\jt "i$ y*- y» 4jJ J^J 4oJl>-lj 

jJb ^ ^L^J sjb-ljJl ikJJl ^_^U ^yJl (JUJI L4, jJlSo ^1 oU^iJlj 

j! ajj-aII a^UI jp iibi^ UJji }&> <» r >^ r i«lt j! ^SljJL-t i>^J jl i jj>. ^.^ 

. 1 ,/v»j LyT.».) .> ^i ^>«.v?jtil <^jaJ1 i*i!lj L»1$nj IS1 ^^^j ' <Jb_^—Jl 



. ,_^^L.Vl OljJl i^SC _ A\ ^ (_s_,lyuiJl JjX« .U^. jtJLil iluii _ ►LJ^I a ,rt.,rt» ( \ ) 
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j jtt*^ Oiiil Jj>-L «_*I>«^> IS" icJltj { jA»J rs> IfrsAin «LijJl ^tA-Ji cJuJt 

*-£ J^>- ^y> oLIjlJI cJlS'j tj-lJl Ayfll Ji LJLp IjIs^j ^J*S <>j£j\ 
yj t(RH ^1 _ jT) f Jl JsLai jf jjuJl o J Ji. JLil^JJ o\, Jl oLLmoJI 
J Ajib>cil JiLHl j! ^j V! i*U JpU>- j^J ^jJ oLLJI »JLa *~S J*>U- 

oUJul J 4...>..,'.Jl ( _ r ^i;j l*ajl ca.b.j»J IgJl *| c*Jl iLvai jl ( vi ; Jl jjJ 

Uu! oUJJl eJL«> Juyfll *.>->j f-LJUJl J& c.J.1 Lc U> jj-JiSo ^Jl ob>JJlj 

.MY *Sj S_|>i^ ) . j A Jj>-\j a-JU ry> La»I outJ Ji CUTIS' jl iiy« j 

oL»>Jt ^y. « lj 1p ojJuaj *UuJI Ijj L>- JjiScJlj Ji*JI /»Aii *^j 

AjL^Ji y! frlilSi ^JU \j>j\ OjkJb \y\S j£\ oLLJI oJLa j^Lj ,_jl oijjJi 

^b^-Vl dili! oL^>Jl oJLa j! ^yJ oL*ijJt y> JUJjJi J^U- ^j tL^-dii 
,-y. jl^-Ij Juyfl! y iijij-l J ^yA Lei JUi *U*j1 ^^-i J yU! y iAiikli 
. \iji o\ J~> US' £JI UjjjI Jl ^ L-T Jl Liy! y 
jilji oU>Jl J o^^l j! y> *UUJl .Lil jtf! ^Jl ,^1 of Nl 
J J^JUxJl «.. jJIji ojjJU IJLaj (j-brVl J o^>-Nl J J-JLJl «,. Uli 
jKll Jboj oliLAI iUijb o^b^-^l IJLa ibjjj coU^I J ^s^b^^l 

. jU jJlj 

RH ^iJl _ jT f Jl iUii ^U ^Ul J cuy-l ^Jl oL-ljJl JJj 

J ^y^u! ^ ojLp RH f J! iLwai jl (_^jji^!l J-*U«i tiAkioil k_jjj«-t.Jlj 
J sjljLJI 4.j,,,Ji jj» ^U.j^Ij tULw j! Lo^*«ii o^i of (>^*j ^^^1 fJi 

U-^Ui? jU aJl- »f y> T^-i'y csi^ii ^ ~^^ ^ -^ ^^ (^' ^bj^'- *— 'J^ 
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<^ c/^i l5^' <J^' ^ lT^- °^-J "^ p-»-^ JLJl _ J\ a,1,..a< iiyj. 
diJJJj t^UJ ^Vtj LJL. ^Vt cJli" lit s^L. aJ^Vj jl~ *lyL*aJl ^L*i 
JL. ^ Jl ^ SJUaAJl oJLa ^ iO£ ^1 JJlxJl «->Vlj c^I (i^ o' l^I^J! ^ jlS" 
^ And Rh SiUll ^L^-Vl fci>- f\l >lk*l ^ »U»Vl jSUi ^ J^-l k ]J ». 

c5 JuJi ^->Jl ^_p-j ,_jj s^Lj iJL* j! £sjlxxll »JLa (U^ JtA^ (j^» ?rjj£-\ 

^ bjJiJ o^^>-j f-^J ' l*-«t *— 'j&j ^ij^l <V (^Jjij^' J" 4 ^" ^ ^L . J l 

(J^AJl iL>«j| JtA^-- ^ u_^wll ^o i_jjLiJl L^J jL>«j| f-LJL*Jl Jjb>- Jij 

^j <L>J«Jlj <L> *i>-l ^i>Uil "S^~jj ~JJJ' k — J j J< -i fJ^sl jAj oLxLJi i^-utJi 
J^AJi 1JL* o! J^- Lw t^v^oviJ! ^-j '/A <iy" iilifi iLiL-1 JL_ij LJy 
/. ^ ^1 J. ./a, J L~»T (ij-i t_j^*Jij ^^JUiVl ^...»..tJl ^-j jj& Uj^p ^^e 

. ioljjJl old./?'! i iL-iS"! i_j JLwk! 

y> Iju5jJ jiS'l cLL^- f-ULJl fJLixi^l JjLfli (_y*-L«-!l aJlSJI ^j aJ^Ijj 

^Ai-c^z ol jV ^^1 aJlJ.1 jl 'j*^ "J' ^ *o-~c^ <1j^I »>>^ f^u^ (_y* 
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■jjjjjjli- i**l»- ^ iJlj^Ji Sli-1 RIjjjjL* ( _ F JLilS'» iL-ijj ^^ »Ip j^-^y 

<u*1j.j |»jj <. LjUo>-I aJ*jA* ^^r^; 7TJ_^"^ lj*;W7..,| ,y>- ^u?- j! z^* <*«^>>- 
jjLcJU Siy-Ul oL*U iiiU Sl^ (_y «DNA <ul _ jl _ ^^» ^jj^\ ^U-l 

UjjI ykj Jj'Vl jLJ^I jl j* iJjJail A^/ljjJt 0JL4J ijiLjJl A^jdl CJlS"j 

Ia^pj Liy)/I ^l^-Vl ^j o^^>-jll <Lif>«Jl JjyJl <JI i— IjjJl k^fkij 

J 5 " t> ^>^' cr ,b ^' 6=; Vrr kjjy* d a* J&i j& u^ 2 ^»' , > «y 

4-^>Ji JJL»«Jlj Vb^ 1 ^Liu^i "-^ at 7 ^^ *>"-> t*^J <- L f>J^ ^>h^ 

LfJl iijliMl "oyy^ -ijy L-J '-r'y' ^ »wbJL»- i^ljj oLls^ ryj>jj L ^>«Ji 

. ( U «2; »j>-a) ft* k_iitf 5jI« ^ij*- ^ ti--JL>- 

J*ft4 ,J\ jf\ fjt U.LU* 

oUjjJl <u C^-> ^JUl ^lj (1 flj tj^a) i~-liJ! JaSl>l J^Jj 

ot Uj;^ jt (_$! <, L~-T Sjli ^J ^j-Jl ^i>- J*>L>- j^ c-jA?- Ji »^>>-fr!l «>!* 

Loi ColiJl y 4j1 ki-j?- 4jJ_^J1 ^1 J~flJ ^ j^lX yi Ai dj& o\ ^y 

. JUj UJ oJlpijJ Uij Jii J-p U—ij rt-^iyi ^ 'f'^"' fc -*c^' cr"^**'' j^J <u ' ! 

caw> i^L- Jj! oM iiiiiT U-L* j^j jj _^Ji k_j_^j j! kJjj^i! j^j 
k_>*JL. jl {& {j£-*j ^JSi l^c^u it L»-^ 4)1 ^1 ^1 kiiL" ^ ^jW! ^ 
. villi aJ Ji^T k^t>ls<?lj^ iL«-j syr j Oj* &* tj'l L^yi -k—j 0^ 
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lf)^» liiSj^ U ^*i-.lj *<DUI <y yJl f Vja JLp JLi ^joil ; JU ^ Ulj j 
tji\^ i4JUl i*j-jj <4^ f^— ^ L^ f^r 1 * f^— ^ J 1 ^ '^ji V^J <^~^ 

<_,!>■ l _^aio c^"' <Jji (U* t/ol ojj-rf» ^yU- oi-l J^-b y Jio t<I)l <Uj-jj 

(oT Jjt jl5» Jtf «!§ <il Jj^-j 6T Sy.y* ^jt j* j>A *ijJb- ^j «oVl 

^^JLp y 4jjSC« ojU* Jjla JiUj <Jji» jlSj d~oL>-Vl J^» <_5y U5" AiiL-l 

j ^ r ij ^j Lgjtkij t^I* jJLS" 5jU iiL~« ,«-S*2j Ujup <ul <_$! s^k>- Yo ^j^- 
t^U-l L«j>*>tjj biij ^i ^u jjLS" Y,o iiL~» <u* Ud>4 /ckJL ^JJl oijJl 
s -^P (J oij^-j^ CJ15 (Jul 5^Jl (.JjjJaJI **• t_wiblj /ol LjJlwii ,♦->*>■ olS"j 

jl — iVl *^ l. ^r jJ[ l~>- (_y~j»j cJl£ ^1 (jij^-ylj iijUiJl oUlj^i-l y 
4j I>u-VIj *UJl *J Ji& t/JI iU-l JlL-j jJUU *J y^ jl JbV olSo 
djL«- AP^> J^Uj jl J^*i If^a-S-i OlS" l J^\ ?i\ Ijjl~» ol^la>- (!)I iSy I^^Aj 
aJLJ-I ^1 ajJj^-JI {y> <i jjyL~j *U>JoLli ^j-xJi o\£ t^JJl J^J^t ^r^J 

JLyVl cJly L-.T ^> Jl Liyl y JjVi S^r^l oJJb- d\ ±~j 
JL^LaiVl ?«-w9l j<^- LJl^^-xl ,_y5t L.-I c3j-i V^^" Cy V^' °> : f 1 ^-'' OjA?-j 

. »Ip iwiJl ^ ^Ij^- Jb" I5L-VT ^j* a-^^T jUt zyrj ^J aJU-JLII L$o^>I 

^j* f-UJUJl Jjy jlS" JLii t iik>«^ ^>h ^Wj J^A>- y t>^j ?y^ > y^ (j-*** 
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i;?-U y> ^J^r-Jl J-^>f <y <^»»ti "Oj— JL»_j jYf)> o^Li ^jSji UjjiJlS' i>v»U- 
(j-Jj LjJJjS'jil! ^ «4jI _ ji _ tp)i ^jjJ! ,jA«U-i a— !j.j J!>U- y> *Vl 
^ J^L-il aJUU y *y\\ jp ojLp L^JJ^^iIlj i <ij^-J\ A-li-l »\jj J 
l\y ^ *yrj^\ tSjj^\ ij^>^-l j* >-*b>«j aJ cSjjJI ^^U-lj tASlkll r-W 

^j^Ji (^U-i Ut tljca fVij ^/Vl ^ JS3 ^j^J! (j^U-i ^UjuI 
^j*-jll oL;>Jl jJip jl US' tk-jVl jj^ iaii *Vl ^ ^jjj AJ^d Lj.UjS'^.Jl! 

J oijJdij oi^LiaJ! ^j-b- «^o j^» La {jaj l y : >- tiJt AjU JU»- Ai-J 
_ \ • -y, k^jaAj, JCj» \*>„jS\ cJ ouiJ (*\j*- L«l f-^^, <_5*->^ o-L>-!j i\y\ 

Jl Uy&t jl5j IJLa b.^ Jl i^-iJI UsUJl »^>~J. olU U^j f Ip «JJt Y • • 

^ otjj lj><-^\ y ^A\y ^La jl 5-Iij^Ji oL->Jij (ijjJi (j^^-i ^-b^j 
br A-iy>- ol^JJ Lf^>-Uo ol^-flt »Jifc jlj tLJjJl oljli J5 ^i Liyi 
?-Lll «^ Afrlji ^j^i «oLc>Jl Lilyt?-)' ^^•--j JOA?- JLp- j>jia3 L^>jii\ ^ip! 
j* J^i-i! j^>J! ^y JlilJ J--- JLp cJJb- ^dl Ji* oJUJU-l iuJlj oj^i'Jlj 
^..^.tJt i*Ji! ^ ajU-1 Jlp ^IaJ! jJUL! jlpLw Liyl ^ U^JLJl j^J 
IJLjJ t^>xj» jS- oLJ^/l (Jj5u IjjjjIj Lv-T J (^j f-l^i-^l Ja>- ujy a-^lJ-I 
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^y> ^ jlLL! oU^- :lj jby" lili U ^^ IJLa J*Jj t -UJ! j^Ji 
oIa JLi^N Jaj^ jj, L^>- ^jlUl jj^l ^jUL* jV ^kil^j t ^,,.,.,'Jl 

^ _^JJ l$~»-Laj l j*?>*S\ jJcil IJL*j o>*tfl! j^ oLjJl oJLft jl Ufljt o>ij 

^1 iiUl ^j Ja-jVl Jj-Ui j^ U Jr ^l ^1 j^JJ ^Li'j p^l^- £• 

. iJUljJl iojjjVl jf Indo- European l$JU jik. 

oliJUl J^>L ^^Jl o^Nl iL'jN U_^j p\ >T Nit. j^. LLJj 

»JL£l> AjbUJl sI-La tLiyl <— >_^>-j Ja~-j l j^~J «jliUl» iblp t---* ilJU ,J 
oJj>-j (_5JJl <--Jji!i *<^*£-Jl ol Vt toLiSCJl ,j-ij«J <y ^jliJlj ^^xJlj 

aJuUJ! oJLa ( _ j 1p <L-lji iS_r^ <s^\ ijyu\x^> hu>[>- ^ K( t: y, oiyr ^-kjyr^ 
^j t_j*>b^l lyrj {j~S >_i!>b>-Nl IJLa *-»j JJliJl iJ!>b>-Lj cill>*J oUJJl jl 

ir° (< C-^ 0^* ^ XvU, J 'cS>^ J>1 **1 o*J iSj^ J>\ '^~* <y oL->Jl 
d\S jd\ aXUI ^j SJj^Ij oJ ^ ojJb»Jl S^Ji^l oliili oJla jl *5\>J J">U- 

cjU^JJI tJ^b>-l jIjj Lg-.^a.'u j^ JjLaJI oJLpLj ^-i-Jl y ^,1^ t ^^j 
. /»Vl iii!l j^ fl,.u.:.>.,..a l^53j Lfi istfL>- 5jJ JlScJ aJLJ J5" o^^-^lj 

i^f J">1>- ty Uajl jj^AJli- i«»U- ^y i»Jj,s i3L* oJl5" ^AA /»Lp ^j 
tiilil ^ ti^>-Nlj Vb_^' (♦-f'l-c^ ^ o*>l^>-Nl J»Ljj1 ^AjS'j Ui^>v« U*-i 
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lj>^i ^p i^i-biJN V^' *o-~r^ *-^L«-ii './^ it i-ijjJl i^-ii cJlij 

. LLyi j^ LfL^tj iijjJJI <jj-tJi iL'iLnJi 

Lit ^U tU^it jl jwU v.^11 J*lj*Jl j* <>U oJUl jV <iJUI ^ 
<u^i <ij~^l 4-Ji" «u»— j Ot Ojj ^^ Ji> (_,» »ULiotj Uj-JLrfil *>U1> UJU-! 

iiJUlj oL->Jl ^J iS^UJli t£fc*?W jj-XfJlj 2j}Uaj ijyJl (f^-i t »Jj^ 

^JdJ ^Ull oLj>Jl ^ jJJl ^ iUjVl lJu fUj- La ^j tJ l>u-Vlj 
Oij t^-_^»jj li-LJl jJcJl lJu jbjl US oULii -by jlj LgiS'j i<*JUl ^ 
^U-l i-ijj ut j^ j U-U <JUul Jb-1 ^ «Dj—Lj J^T» ^">^Jl !Ju jo! 
jjJUi ^l^iVi ^j JjUJ! ^ J v'ljjJ! ^^ ! VJ^" °^ 5 ^ 

, J~4 AjU ^J\j>- U^Iai s^Jta iil — « ^ JjJ~ju 

********* 
il* fj* **» 
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^ «uil iy*j»j> ijjj L £l Lj-^ j>*~& f^l i^>- LiiL'j Lotj of Jj«jj IJX«i 
^ 4)1 *iJl>- oLJ^l ^^Lj ^ v^ 1 -* ./^Scd 1 V-*^ J^>- Cr 4 (^ -^ *- i ^ 

Cf u*jy\ J>\ r*\ ^^ ^js -^ ^h '^' J^J *iJ^-i *^ ^ ^j^l 

^1 L.JjJl oL-lj^Jl (i»o>-l Jjif US' Liyl »jU ^ ^ U iwill Y • • ^t>>- 

jd\j *jj£J\ iiiUJi o__ r >*-i *jd «Aj1 _ 0| - (i^' 1 i£jy& ^^U-i j^Ip Oj_^>-I 

• *'_p" (_y* 5JL>-t_j Mj t fit jA JL>-lj J>-j <!!>L* j^ t***^ &' C^jJi 

JS" dj\}i ^^^ Jci% <~*^ Jl^ j-ijVl ^"^ jjl* (ji-iu 0% 

I4J iijiJ^ <LU* ^L£^!j ^ili^Jlj tljji- Jl!jj i*-J o^Jl« ^ £ • jUi* |»U 

sl_^ ^ i_>>-jli lijj^l ^^L^"' j* »jL* ^ j^Jl j— jl sLxii *li-| Sillli 
L/Vl Ji. !Jb-lj U>- ,y ^^53.1 oLJl£Jl ^ a^^. yb U5 iyJl U-U 
^j jl-ZVIj J-iJl Ji« iojit^oJl oUlj*?»JJ *li-l Silil LsAjt jj»j oUjjJiJlj 

Jl>-) Vj^I oL~>Jl J* ^y^. ^JUl «<ul _ o[ _ &* t5j>Jl o^ 1 ^ 1 
obL^Jij V^' i<waJi J^^> c£«^L> '^j-^ V^ c5* *>^ '-^ * s ^ 

. ^ ^15 JSj* oVl 

lap L. oU;>Jl »Jla J^ l»j^y>jj$ n Lfj *— i-l L>^>- ^y iJj^ J5j 

f&j Sj>^) *ii!i Jj«j jjc^-lj iiJaJl ^i^J oLi^lj L»X* «^s<aJl iJu«Jl J^^j 

- W- 



Jajd <o\jji\ oL^Jl ^Xj'j U^j. J53 ^jjxJ! jj^U-1 ^yixL d~>- <.(\o 

y> iaM 'f.\ ■ ty J^Uj <-\*J> pVlj k^Vl yt J5" y iJljj olistf ^JLl 

a^^Ul JU-bU ^jj: ol ( ^£* i ^j&j J^jV SJul^ JJk* ,yUi U o'M 

Jl* ^ J*-j jp jJU-l IjSij J-bxJlj ^Ua>-)ft U^p ^i i\J.\j Jj*-^JI 

. ( U ^Sj Sj>a ) . !^L> ol (H^ »Li U ^i joT _yj 

5J5 »$* *I* 



jilttlj -U-?l *J* «» • tfij 



Ajli oLk» Alvait IJl* J^ju UjLpj t jbu! T ^ • lgJji> «JJ U^y ,»J _^J If .A«j 
. (W ^Jj »j>>^) -<pL- Y"l J£ (j_^> jlj~«- OjJL» T • • «rj 

i—^J ijlp e*USo «,V./lU IJL* (U-^J j_j^J '•J"^^ ^iJ^^J *jj£* o* Jji~J>l 
^Js\ dj^i ^r*- ""J^J^ ^J- 5 ^f*-^ "^ ^J c*~" V"^' Oj^iiii <J _/!>£ Oi 
Sjty>- i>-jJ Oj>^ LoJLp Ifo v*>"J W^^lj *0"^ CjUIj->-I ^j&Sj JJjt« 

f'LiijIj liJiiiU i—jjjaJIj 4-iSoJl SJJJi ^r-jj^i J^ V-'j^^i (jj-^i f^jj> 
U>-lJJl ^r-^tj >rJl J^ *wJl ,^-j^ll J^U ^ wiLl lj\j=- o-j* 
^^SJ (^yU yjj IJtA JS" t^ji'Sfl (J^aj ^Uj i^o j! <^J-^ J^ Ai^aJl 
J*-^Jl ^ *~*d-\j il&j^j \^j>- <J^Oij Uj^p JlLj 4j^il CjUI^J-I 
frlJJo! Ja-«jdl ^ (5j^» J'jr"" ^J^i ° ' ' - % ' ' iy tjiJ^J ^^-H l5^^*JI 

JJ>P_j c ((^jJI)) ^a->.a bj>*J> («* jj>wo Aj alii CjUIj;;^-! Oj&j jl JL«j_j 

- ^^ - 



^> j;^. JjL, jlyl ^ ^ i^ll iU>l J\ J^ci j^JLl ^U 
_^~J -J tiLjkJl Lgil*-j ^ i.jJ.1 oUI^J-I »JL» ijJLiJ i.j^>Ul oL^^LJi 

4^>- J^wj bj-jJ QjU^. ^JL» jyu j£\ «j^jl^» SJLp- ^~«La ^JJL^ 

J5 j* j t ( _ y v<a»U-l sIjLI J^. ^ J^-JJ Uj^p <j_jJti oUI_^J-! iUJ- L.jJi 
jl^j>- jjJL. Y • • _ "\ • ^ (jj*>v (^JJI (^jdl JjLJI o^j JaJi-l IIa 

jj*^ fjk i)i'*J 'J^j 'VV olwaJlj oL~»Jl (jlp c$j^»«j (^aJI c$j>JI 

. L$iJiA ^1 L^JL^jj ^j^ frLiiJl i^L- J-oj^j (^JJI ?-jjLs<ait 
4jJLiJj "4-^-^-j <j Ja^ Aj;-^» L^U*j J»L>o Aj^oi-I ^i t^jill o\yJ-\j 

U!_jj>- ^ • ^ t_ iji U <jU^>- ^jXj <L.,./ifr <L1>- JSJ t L^JLS" ,♦— JU L^l>- 

. Lvai-t (_L>-b A4jii« Ij^U 
tol^ll ^ i^^oUVl J>-b ivajjJL t5^>ii Ol_««J-l frLiJl o*j >_..«■ bit oi_^Jl ^y 

. <U<ajjJL 

i.jdt oLi_»J-l ^y ^.^'j ^JoJi IJL* J5 4l)l ji>- lili jjiuJi JL-j Ujj 

^Sljil ^J ^^i L^ jjiJ i«jjl (j» Jaii «»L>-lj *-vaj_jj J->-_jj LUj /J^^i ^* 

- \ . . - 



«JLa £jA 7.Y • ^J)\ J— aJ L~J JL>-_^J ^^-J •j'j^"' ^".Pj *rs^' >-Jj^kU 

^ L*L»l^ Ik- j diiuj ujjJl sljil Jjff J> ^o^xj ^iiiil jl Jif Ul J 
Ajjdl olJljjJ-l y '/.To j^j (^W-jj tiibsxil l^^Jlj i^jJjJ! y <u»^j 
oljlyL ij-A^U-l oJLa JiL»J i>«^ L5*y tAy*iJ lW*' L^l W^J 5 " J_^* ^'_^ 

^ i£j>-\ ~&j* zyu *^ <uJ:> T • 5Jd ^jJ.1 JJLJl kl>o vjJLiil jo«jj 
^ Ul! SJiJUl ajLJ-I y ^ kUdl Ul*. j! Jif liSUj iL'LJI JUU-l 

<y f-L-Jl ^^ykoj -_^iJ \SjJ lol J,i J~p ^ ^^sA^U-t k-jJi <j!p ^ysiijN 

fL«Ji ^Ij^i *\Jb\ *kv« j^J l^Jyj ^i <>waJJ Ijj-wJJ t-LlNI iJL* J'.A^- 

JjJjN o^li! i*>-j Jl Oj-iUii Jj«j (>j2j Vj ^iyJi ^ A,>2,1*.>..< Aj>-jjJi JJaJ jL 

^U sT^-oJJ ,y>Ull jlfsLl jy f-^-^j -^ ^yi' oUI^J-l «JLa j! Ji£ ULI 
<_^ <Sy* ^j~* ^j~^ ^ * ' <_^Lph ^M Jr>\ 2Ju>- Jl jl ajL^jJI ^ Jirf-j 

Ijl ■,/»; jl IjpUal— I (VJL!l |W> kaj 'Lij^ L»l_^>- ( y~~*>- <J'_p«-! (t£~^ k— j^ll 
LajIjl>- iiji>«j jl «-ku-j (_$JUl jj&j kai rt-^La .l^-lj L^tSL ^S isfljjJl ( ^Jj 

. iikJl Oji^ij 

'^ '^ *$f 
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^jlL! o'j^>-i *Sr^ iSj^H <S^ cjL» j**j*j£j\ iJs- ,*«jiJ j-*j t l**^* y"j£ 

ijLoJ>iJu 4J. rti <]?L>fc4 rj>UJ isAJjJ! ^r..^'." <L>.fr.t,ll ojjjj! t a./3*'.4 ij 

^^aj^-iJI S-JL^ £jjJ-j t graffian follicle ^...Jj cJjJ! j-JJ ^ SjJUJIj 
J^-x* ^ jt«ill <u-iJ fringes ^^^—J 5-a^j Jtfljj ik~-!^ isAjjJl JL>- jjj 

^IjJl 5jj«Ji iiL»-^ ^ .&.*..J> l^5U^>i iJ-j jjJl * — j_jJLs sU ^J L^L>-jjj ^j/j,..!! 

j»j>o>- isAjjJ! oJL* (*-?° > ~ A-'-riJ Lf ;- ^a- ^ J (^ lS.H-' j'j^-l Jj-^»J yiUj tiv^"- 

, SJb-ljJl J^J! io- 

SliS ^Ji l$Jl>olj i>w»bJ! is^jjJi JLa'^N LjiWl oUj^^J! ilxw-ijj OjJiLa 
i<uJaJt jV^lJ LjJ^^ij Oi *Ja»...g (_$JL3i i^yi! jij~i-Lj a,llj ii«>- <_jjjli 
iojjJi i^^! Jj«-ij <^>-^! »^1 ^ iw»>Jki <Ul>jJ! i]_^>xi? i j_jJU 5bi Jj^-taj 
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aJUj«J i-jJL L^<Lu!j ^yj^r ^•l*' J^ oUy^Jl jf Jji Uf iLJbl-lj 
oU^Jl jl>! iljbj isIJlIj J^)l ^J^^ jSI&JIj J~Uj V U*)M 

J-oJ-l klJj»L>- y Jadi ,*^L^f V wby j-ii-l ^ IwUj ^r-^-l JbJbO <W»liU 

jyb" ^ vUJl SJLi ^ M' i^* "a-j^'j^ 1 " i>* ^^' V^* ^-^ ^-s*- 
jf xx (jjtfi\ *j~*y>jj£J\ zyrj *-—>• aj^JJ' jf *j^lV( oU^^Jl L.I 
i^Vi aJU- ^ t _^a = llj ^JJl aJU- ^ ^LmosLI Jj£j" aJip «-Ujj ixy ^j.S'JUi 

. A«>-jJ j~w3j <LJ t* Jk oljJu y tilJ^ vZ~j Uj 

ibU! aJU-I Jl j^u- ^j ttJj r • sol ijjdl oUljJ-l Jal^S J^i! J>-b 
JL-. J i^UVli ^jJl ^1 j^^l Jxp «U£l ^i ap^ iJ>>^j iSj^ »j* 

j6\ tf>l *\J-\ ^S* l*Ub J £j>cjj s-wUVl J| J-^. ^^ V 1 ^ ^'^ 

^ «w (^JUi jJbJl of ^ liSOfcj tjt^-^l «Uil ^ ivaj^Jl v^^' Wi ^"^ 

t^J~* <^'j^" •Jj^"* ^Lo jVj ^ ^ j.....tt-4-l jj[>dl_ i Uj A^aj^Jt ^J^ J_^-i9jJI 

of ^ tiUi j^j 4(Vl j^j <y <ii» ^" ^JU! ^_^li JjLJI ^ JLL. JS ^ 

U^jf ^jA i3y^ ^Jl i^aj^Jl J_p- jj-Aj Aj^jJki oUijjJ-1 y oljJLuJl «JLa 

oUI^J-i oijjj sl^l bj£jj '(t^-jJi 8^! <y v_~oU^>U ajjjJJ! A5"^i i>^xj 
^^^ilj <.^j^^!\ y>^~\ y ^lOJjl 4^*531 J_p- Qj.^.LJ.1 <u jjJb ^JUI oljj-Jl 

- N.r - 



. jJi-l JJ (_$! AikJi !jjj£s} ijijjJ[j ,jyi,\ oljJ-1 *lix!i ilai- JJ tXj 

iJ^oj l$l>-|Jj <u*lj Jj^-J^i <WajjJi (Jl^isM ^ -^>-!j lSj^ (j'ji*" ?* J f**iJ 
,-X) <u«aj^Jl /J^-b 4_ol_j^j| <JLis<9j iJ>->Jl 4jL)jXs^» ■ /■; (»j r-jULLi <Uji 
iws;>t*Jlj l (V-J J I (Vj j*-*^" »Jj^>" ^tjJ <^->ti-»0 (JS*^*' f-ua&y [ffjl+jj Ll'Jj 

iS J >-'^\ AjjJ.1 oUljji-l ^ (_$V «.«—. jN <^x-> ^yj-jlil-l Ujl-L*- <^£j> 
A J ^ J ^r^'" c^i f- "^ i£^>\ ijj^~\ lij-**^ J^ iikJi bj&X iJiSUj 

^y ti^rJl J-r^-ij -U-Jtil Jjj^i J~>- AjIJIp ^y »j>-J\ ji.A^- j^ic- !»Ul<vi j-i^l 
^* i-^jj >*o-J.La V "Ui» Ar^r' T^r&i /(-**"' ^j-^ 5- (V" ilrt^Jr^' "^iJ 

0_^5cJ (j_^ <_^J ^J^ 3 " (j-* lS-*-*-^ e*~^' <U--£li ijijo {j& (W»-yL; J-sAlJj 
^j t j^oJl \SJZZ IJLjj ^i-V' JJ- 1 ^ J>fr^ '^t> ("v'^r' Pjr -1 '^' (_**-> 

jjiJLii <c5i»jj ♦—> y <0jj9 ^jl> j-*J-i (>• «jLJi <c-jyj\ l j^-\ ^jL j^pj 

i^Js-j aJl^IjJI pLsAp"VI dUJlS'j 1^5"j5»j ajLo'VI Ji_^ ^j M-^ i5j^; of 

- N.i - 



^J\y y>-»l\ IJLa ^ <tJ^i» aJL <-1~s>- <u>*>- yuaJ 'CS' v ^j /»Vl jjuiJ^ t>&j 

ji* g,\j>\ £j~*'i\ ijj <.(ij-Ji JJ-i j^jj (%— v,o <j^i, ^aj ^j^j\ 

tjtj& J.ol5sj lpj~w<l ^ JLPj t ( Y • *Jj Sj^i^ ) <*jLo I j/J o-i j <0 Jb ^iJL-ij 

Lxaj »Vi j^>-j i j*-\* (j^-l <-*ii Lc'j-^-t H -Xs-j t^U^pVij ^L-J-l *LapVi 

CjlS" jJ Uf taiVjJlj (U^-^! iiL-> ~»j~>- LaJL>P OlS" jJ ^iS^^j jJuio /Sll *'jj 

J~U J^>- (>• fVi (>• AjiJLc- ,_,!* J-^^ij <.r\j>~y\j ^-i^ii aJLaj ,^^-i 

X-Aij i.lLi~\j friJLjJi ijj^Ji ei\ju>\ ^ <u! ( _ j 1p JUI*j 01 Oj-b o-J^-j sLJ-1 

0L Ixa^jco j^ r*-*o^ ^^ <^' ^^ J^ (^ 'j*J U-~^ "^jJi <JUj> cJijUj 
((/^JUtA^-L-j^l)* Ji» l?>>-^ ^'j^j W :■:■■■■■■" <^' ^ ^r*-* ^^j^y> ^^* 
t-UJUJl ^>«j IjjJ JljU IJla JS aJ iJL>u (_5JJl c-i^l Of Vl ibh^pj 

- N.o - 



jJl^ JUJj aJU^- 4)i Vi v ^i^V IjJJ o^! iiiJ-j >%A\ &J- JJi; 



. (rv v^i 04*31 oj^) 



«$* »x* «$* 
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i/Jl ilSbJl lj>^ ^S J <Uij c$j>Jl ^U-l ^ b\A* \J \Sj 

^yJl ^UU f lJiii-.l UJ^U ^ ^w. ^1 l^\ oliL^Vl ^ 
J}U ^ U>-^pj yij^l ^^ ^ iL ^ 1 ^^ b» c£~- tS-r^ { r^ 

dUS L.U l**ci ^1 oVUil ^ dUS >j ii>Jl oLilj ;i*i>l 
j^Jl ^ £Jb JlS" ^JJl «dl/ ^-Jly" Jli^Ul ^iij \\or r u ^> 

^ bLt:<l AiJ : Ut-Ij** J^L l*-U»j * Sj^ 1 ^^ ^^ -k-J «./*■* 
^^J >J oLi^l Jl ^UjJ JLii ij* J* \1\S & J^j 4SU-I 
^JUi « aj! _ jl - ^» Up jU*i I- jl «4^^>.J a-^' 1 ^->-^ ! c^ ,UL! 

Vi^-I W^^ 1 r 1 ^ • x i- ys ? r** ^ ** ^Ll^ 1 ^ ^J iJj V 
0y%' Jl_p- U^op ^JUl ^1 b^U- ^ U^ J^ Jl >^ U-upj 
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UUI.b j^-j, i\y}\ .JLaj t (i\ji fj] Js. (ij^V jp\j f\jJA pjdl &\J 
^Js- iSy^H lS^ 1 >Sj^ o^"^ ^^.j> i>« <Jj&S J&\ oL.^ rJJ $3l 

tJLP UJ <L>yjiyj^ i\ Igj oijj ^^U (JjX^ (^~4-l L^U- ^o iJL>- JSj 

jlj->-l d)i lis^^il «Ai t ^jJ^I jJI>»j »l>-lj *j**j*jj5j (_g. !..,>■ Vj— 'j^jf^" 
oi X ^yj/ ^1 JiUJVb ityfjj* 11 J* iSJ&h J*-jU ci>^ 

XX jl>j^y>j^ + <L*y*yj^ i i L ^fi t£y£- iiiaj bj£> Jj^ ?^JUJi d)^» 

^ (jji^j J*-jlS c5>i! Ol_^J-l OlS" lij, U! 4^! O^SC oj~- ~Ul d)l (jl 
XYoL* *~" v«j S + ^pj**j*jS'h 1 1 (1) »xj ojmi ^tJwl o^i Y SjjSju! ^j^yjS 

. \^'i OjSsj o_^< <j^A-l d)J (jt 

. L>i«a}\ *s\iii\ ^\ yziu jjf qA*4\ ,^-b US' stjli ( _ r Jj ,Jj\ 
jlj~>- J!A>- ^v «^-l oljj twi-S' (Ui^J u^ UIp t «,.^l1I ^ 015" Ujj 

UU-Iju J«ji iJuJ^r aJIjj oLL^j r-UaJVl II* J*>U- ^ ^j ^Vlj ^Vl ^ 

^a.'.J d\ It ^1 d)l~J| ,y oLivaJl ei-* t_iil>Jj 4 iiiiiJ.! Ljjjjlisjj JJid! 

- NN. - 



_ Oi - i£.>» t^j>Ji (j^U-l ^ oLj>J! l-^J^j V?*^ ^L^-Vi JJLJ 
J* L^j s^j^-jil ajj^JI jl L^I>jLj}\ <~a>JJ J^US" J^ju t^JJi «RNA -ui 

«*.! _ 01 - ^» i5j>Jl >«U-I ^ l^Jl J-^j tfUl ^Vlj JJLJIj cj-JjJI 

aJl^'VI ^L*>-Ml «jIij jjk U^Si d)l ( J~*> U5 «^>«Jl <u-^JL ij.«aa[\j 
<a^j jt AjL^s jlft^ <jr?*^ ./•*' c^**i <^*^' -J* J~JUi IJLaj 'jjc** (U-L-^ 
( JL«l>-l <— *~>jj (V> Jaii JL>-lj f-^ y <j* < j 1 "J I IJL* jJu y j?£j il**<* 

t(<ui _0i- J) tJ aA>- aJIp- ^y (j_^jj)j (<SjI - 01 - <j^) c ^'^>- *^>- 

A /^jj^i ^a.>.."j ijiJJsr ^ ^p v*-*^ 4 jJ} j L , -> , " , ' . j l o .$. ' . < O^jI 4 Lfrfj j*r^' 
T /wj^jL QL.o.>..."j /jJumjjL ap y+>tj> ^J| jL^juJ jliXjIj iG /Vjji '^j 

a ... » 2. ' o UjLlPj ; jtJLJI <>-ji Ja-uj (J «/jjJ*»jjju" ipj^jfc* ^J^ (**->-^ (*>jl (V 4 
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c-JULI J^ T- C- A gb, JcL jl juV ^IjJLI jb-I J* A-G-T ^b* 

JS" j!j tAjJbjoVl <Jj>J-l Jii i^jj^il jlpIjIJI oJU jl L^il jjj 
Jp!jx)I ^ oLJ^Wl «JL* jli 4<J!>C j^&j J-^">b tgi« lJjj- dj^AJ 
jiUj klLli tjl-^j "-»j^^-i <>" ^j& (^' oUJKJi ijlij: jj& ij^-j^^Ji 

<J^X>- ^ I'.nhT.al LbUj 4 LSr*"l k^J'J (*-5*Ia* fj-< , *_^ LT**i J - *^ ^"?JJ 
AS" ,_^aAj _^tJt ^jj L-3 s ?hl>- S I\j jjjLJi (jju ^jj! ^o ?w»jl~j jl ^..trJi IJL* 

cULLa kills ^ V^* ^-> 'j 3 "*^' o* ^>u .j^sJLa^j V'jj ^AJ~e> L y*>^ 
^» -GUIS' jj^w «(I)I jlip ^ Jjj (_$!)! jT^U ilgjCv* j^-^-t ^i 4jjl «jw» 

Ij^jcP Jij [j^ ^a^S p + * a * J j\S jij -dju ajL lyL jl ^yL-ij ^-J)/! (J^ 

.dl!S ^ J*iJL 

^j ^sfl-nJi <u-£J ot»j£« tgl>-l.b Ji£ U^i LjipL^ JOu fLJLl'yi *1>-j» ^ 

Loli <JL. Jaj^jJl IJL* ^y> k_JU- J5j rj^>« (^jj^ -Wj-- J>^** t^-* (( *ii 
dj&j ^1 olJL>-^Jl JiC o^Ju^» CjL^-*- tSJb L ^& j^j (_jJUI ^jJl .kiU 

A-AfLv*>-j Vj>" <^Lam9 jLJ^fi i _^suu ^jXll Vj^' ^^j 3 ^' tf*j ^' U-^ 
(_jjjjl ^j.a^U-1 <-~Zf (_r^i b^i-l j»L-i)'l JJajj tSiyjJ.1 i^xJL; L*I_^V ^jiil 

■^j^cJ J_jVi iilaJl »i...2il /^o ►'•^jl CjL~>J1 ^JlP A-l^^i ( j^U^-'Sfl (XJ^JJ 
yS- <»L,.,2J| i^o S^iJa C-jJb» ISI Ml tLJjJl oJL* ^P 4JL2-JJ <Cj^ cf^J jLjVl 
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^^r^ 1 irlj^ j^J ^-' "^y J^ Jy *~*-* ^rri ^*jj» J <y\sk 
( _ y «~u L^Jl VjJa^-l jJU JL» Jj»-j JP ^jll jl -bi jl i-v^-aJl ^J 

^jjj>- ^ -ist ^ «DNA Repair Enzymes «ul _ jl _ & iiL^ JjLu-l» 

^jij>J X* I' .. »>■>.,> > - L*}^ {jA <Ll>- J^ fLjlil « i><~><^aj\ ii^JaJL) •LJjj'Vi lJ-a 
^1*j ^1 X>\xA\ y* jLj^/l jJj^ jl ^^r* 1 ' 'M tlre^'-* Jj& jl J^J^J 

y> JU&i Sl>-^ "Vj ^ L» <u*2i-l ^ SiVjJi Sl>-yki isLJ-i Uuip ^ l-LJ jl 
* Lr A\ £»\j}\ (JUJI !JLa Ji ^L Ja^. ^Jdi JsUl (Jdai! jJUJl ciili 
ajIjJI /^p i^>«J jl Uijl lilj t^»iJl Cjjj ^o^Jl o^-'j f'lj^-il ojJUj (j;Jl!I 
£laJ- ^» *-»! .!£ ji Lili i«lp ii-A; i^iJl oL>- ^ i^jJL>- *-a!j SXJLi-l 
f\M Ia^. ^bU ^jdl OljJ-l IfrJ ,ytL ^1 <ii^! kill" toU-)! 

jl i— l>«j ^1 oljiill *-*! <y (_5* oJL* J^J-I 5jXj jl ^L-l j^Ip ^UlS" UU 
t>j£ ^ jLj^fi <s!p o_^j tjj-*i l« J& 4 jLJ^U jyLJbU _^*aJ1 j_yJi ljLuj 
<^-ly> ?^AJLp j»! U«~>w ?L;p /»! \S'i 0j5Lm- Jj* tS^iiJI oIa J^U- jx-hj 
!>L<w>- ?l^,>s^i fl %^1* tL*«— /»! U;>J j^SL~» J^j <ul^i t c5 ... /a , « , l lj 4 _ 5 -~iJl 

j~> ja ijJM «<u| _ d[ - iS^ )] iSj^ o^^"' LjJl>-Ix J^k^ s(_^J L^j j^-jj 

^y jLj^fl aJLP J_^j <-£y* \j> J5 V'jJ^' ^^J^' i^* J- ^^ (5-^'j j^xJl 

(j^- (_^^ ^^ t3^-<^>j 'Trij-'j i_^'j^ j A^^j ^}y*j ^La-^ (j-« J^-***^' 
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.0<UV oL> ^ 

C jj-^" J^" is>* ■iijs*- jj^* fci* <JLp" js* <y "^^ <J\ Jj**j)\ 

L»-l*2 iikJl jjJ^o JL^P Aj^ljJl iS^i-l oJLftj t 4.tk'Jl 0_^jj ^JjJ! (3^^ 

' ^j ^ oljUl ja iji g\ ^J Cij?jjJ\ J>>- oUj^^J^fl iS^- ^ L^i; 
jj t^P^-iJl J^j Lf-iJ J^ jjo; ^ftj ^jVl iS"^ l$~* ^j t^jVl 
jj^j <uS" j^SOli i { j~+Jj\ J_p- jj>Aj (_y*j <... « . g . »J i ipj^jjj.1 aS"^>- I4— aj j* 

J_p- sJljiaJl *£j>- ( j~JJ ^fbj i. i^LJl s_JjldP ( _ r -SCp ityl jJl a£j£-\ ^jJl> ^ 

^y olyhJkl ^^j iikJI y> *Ual oUil^Jl 0JL& J^ J* ^^ t ipl II yjlip 



IJl^aj *jj! jw ^.>iJl>- <_J[ 5jj>-ljJl iJjLl *LJtJl Tju si~>- iikJl ^J} ■>>*■> j 
L^ Ji" J^^. ^1 oLt>U-j *s^.\ J& J^l£Jl oUVl jj^SC* J^& ^^ 

<LJs>- Jjt /t« j^_£j (5-Ul O^Ji j— jl tSJj^* 1 o**^ ^'* 5 l^ J^' 15 

Jli^df 4-iiaJ 'iLiU^.Jrf Jli ^->- o_)*Jl yj I^JLp JaiU- ^yJlj iikJi ^j 

<ft.sa.Jl j! iJijjJl SjjLiJl «Aj[ _ jl - iS^ tiJjJl (_yi»U-l li-a J^*jj 
Ljy J^^- oLs>Jl oJLaj iob>- ( _ 5 lf- ipljjJl olisaJl J^ jjlll <^>Jl 
^<.,^H rr*ii k_->Lp jl L*Jk>-l is_sJ j s_a.Ls>-l ISJ (j-ili-jj jj iji~«l ^»L»j>-3 Iljw 
s_~~J jS ^3 1 s^^iaJlj ^y*— j U sijJ-v> ,j~>!l IJj> If^ Jy~il <iJ»jJl jl 
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Jl_p- Jp i£jZ£ aj^lJ! Lii-li t^^il jp JjLAl y>J)\ oliCaj ifJ'jj 
tJ_^->- i!L>- J JLJlj i a -> ^'J j (Uju tjd\ (_yA lf^ Jaii "/. ^ • '(j~>- ^Ji <jL« 

^ j! aJi>»11 /»U-l olli <u^ij jjsi (^j^Jl jjAaU-1 IJLa j! JjJ j! J&j 
j\ ^ij^i> cJli" *lj— <Li-i oLul53l /v*^- <u* Oj^j £~>- »L^-lj jj^Jl 

tiJ^j aLJL'I <Ul>- J U. <>■>..■•>- LtA>- Jiaj Ojil (_j^»-J i— ;L<a>-^/l iiai- JLaj 

jl Uj i LjiI (jj? " 6 jy^ <*— AJ ji-* c5j»-jI (_r^°^"' ?* — "-i /»L— 2J j 1 IJLa >u»j 

j]j c5 r n •) ^^Jl l«Ja*. J}U ,^-iJ \\>)Xl i^.Vl ^U>.Vl 

Jltf jLj^i 5L^ *Uij SaVyi Jby U iJ«J-l ,Uf dUi ^-b~ lit Ul^ll 
iijiij ajcJp^AJ y>yc}\ Aij> iw>-jU- J^>Ijj<-! (j^^r^i ^c-J ^r*-^' '**•* >Ij-1.>*j 

. aJUjj.JI 
(jJJl ^jj^I j^Jl <jp j^i>y ^Jj^ji *-^» Jj4^ J^J " l -*W 015" ^5j 

^!>U JUL j vb^ 1 i-J^I J">^ ^ ^ Vt'^ 1 ^L^'Vl tj-JjJ ^%^l 
^lil |»LJI 4jl$j J viJjb- ^1 vJLJl SjyJl jl Nl ivbjll ^1^1 o*' M . 
y> («j^)/I iJL*j DNA Repair Enzymes ^y*— j t j C A- *j^t oLi^l J cJLS" 

J! v-^Jb (^JUlj <-LUJl <iJ^I (^JJl (^fJ^I iJU-aJl Jjk-I ^jP 5jl^ 
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i_^>-j iwjLl^l ISIj t A~Jl iLL^ ^y tia>- ^1 djjJb- *Jip ^ jShJ (t-wJ^I ^y 

)Cvn^ Jii> ^^3 lia>- (_$t ^JjJb- jji <Li~Wl ^Lo-Vl JLPl^i ^» 4p^J oljLU 

£jjJ&- J>\ ^}i ^JUI UiU (.Lil ^j lki-lj ^lyVt vl>Jii£ ISL-U Oil 
ja : ijU-^lj ?<ciJij cPjjj lJj>-iji4 J^k^.'Vi IJjk * bU aJU^^-JI ^IjjVl 

t^ulJ SfrUSC L^iJij i_pjhj /^>t_^° *— ^i <uJii- «.LU»Vl oljL-- ^ ^j?>v> z-te- 

L^l [ JLp Lg->-ljj *jj£ jl <j->plk",.,^l li /^»l_^« Ojc^ {«Jj>iiJ cJj&l l$Jl jli 

. Ifci j^>cJlj IgjUkl ^yU SjJJiiL cJij JJl^-t coljJj A>-j 

cjLjjJUj iikicil <J»j-Jki ilj^JU jLJ)/l ^jf^ -Up lIj^xj U *JaJlj (jJJij 

*$* *$* *$* 

Www 






LflS" c~~J LyJ ^J\jj <j->- <wi!l 4jU Jl^p- ^yLc (^ji^ SJL>-Ijjl iii-lj 

Ujj toUjVlj j^moaJI y Jp JL>-bU iolj^Jl olL^aJl f'j^i IJKaj . ioliJl 
(>jiJ ^dj^Vl u *j£j>S\ aJLp jiij ^JUl «i»ytJi i^Jl iiaj^i)) fjj-i-< oLS" 

olc-j^-lil ~£*uj>\j *J& J^ »Jb*dl obV^Jlj NIH Otvai! iw«_^l AaUII 4j 

(_^Lv3j J^i jwapxJLjI IjLa oLS' oj. I^jjy oi jt-4^*j (J^bj tol^>J! ^—*%jj 

(-jLsApMI ^ij^tj ^jijJLii (.-JU^JJ ^LJl JJU ^J«^ (J^y> J- ;A" .mA1 J 

jLJ)fl aJLU oLiiSI t> £* J _ ^1 iihkii fljjVl lLUJ6"j cIa^j o^Ui^l 
^>- iyrj J!^ ^ i-JJ^Su CM i^-^t cS-iJt ^Jtll oUp^ Ji< l^j ijUtf^AJ 
JL>^ J^JUju ol5o^.Vl ^LJbJlj t^l^Vl <y dUi _^pj BRCA1 i y^ i 
/>Ip oL-Jt>U ^rc^' *^Hj^~^ ■ijJ^ ^ *L^JNi 0jj«ij~> *-fr»i ^yi?- jL^s-Ij 

v~>- ^i^l ^ • i oLti^i pj mi f U l ^ j t y • • o ^ Vju y • • r 

. y • • • f ip ^ r oNT r ^ jtft Ji 
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£& i_-i& ol lojf y bi LuIp lit ^jbU IJu l.\J*J> £jX> LLJj 
^f JfcUU jb-ljJl ^^xJLlI ^ JJLdl IJU i_u£ J3 h>J^ oiJI r\ • 

^iyiVlj ^Ur-i^U ij»waJl iiaj^lj Vr>Jl ^i^l »-^* I^JjLi <1>I JjJjU«j 
y \j£^j ^ *1jJ| IJ^J <-» — LI olu>JI ^ (»-f~Lvsl £j>j ^a Ij^Ui 
«Oj^j-UI ^y)) jJLJl aL^ m • fU ^ l&y! ,y si,Jb- Lit* cJ u>Jl 

J^ jLjoV d^~ J^. oJIjU iU-^lj ?<~* ^JLI 3jk is^\ L r J d\ jJUJi 

( _*-~jj jj^ijJ.1 jLt>j— «-»j (^-Vt!l jlbj^J _*■-■■.— - U jV^-il Jlill -L^* ,«L«i 

oU>s~j iUN! JLu^l i3L* oU '<-** lj& aJ cJJb- lil ^iJlj BRCA 1 
o^ til Slij i'/.to Jl J^a; ^jo a J h l\ jU^j c'/.A- Jl J^_ ^.d! 
^-JaJl ...a-<l IS! JJ-I y»> Ui t dJUS JJ ^JLL ^_w>l ji aiLJl ily! ^ o^l 
jll?j*Ji y ^sp^Jl j^Ju jl>-L *_>La; vJ^«- ?t'j^I t^' ^L^l lt"JS^\ ^ 

i)Lvs)/l ^^a>- y JJlAJ ^Js- ^^J.1 jl ^Jdl iJljV iJUP ^^i jl U> t-JLi'j 

oLJL^I ^U ^ JU-i SlJSj SSli ^.....k\\ JjuL, ol a^LI ^ JjSC Ja ?U^ 

K*p\jiAj A>-_px-^Jl ib»y ^j OUJVl >._.;.,<•»_> (_5JJl (f^^A^Jt)) (^»ji > r .Ll (V^Jl 

J^i t dUi ^j J^Vlj (»*>\53lj ^^ill JU SjJLill »_U>j S^lUl jljiSi lf^ IjiS 
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*jj~* <Ii J-*; j-*j »y*^ {j* Jjil L»Lc- . viJ l jJ Sj^a*- »L>- jLw'Vi (jij^ 

. <u!ajV *L VI j^ ^jj <_J ^^Ai 1^ v^i 
^ \i^A\ oLV^Jl ^J oLliL-j S^-JtS" oVjLJ j^i j^L" li^Jj 

fij »j>-a) . JOw * >*j jj J-l>- Jx^ I^JIp ^>L»-Vl cJljU ik-t oJla J5" 

.(rr 

Jt>U- ^ *l>Vl L.tf.^1 lil ^ji r^j VI Ja>JJ (^y-l iaku ^t ^ 

j\ ^VjIjJJI > L/t".! j\ y&> jUa^JL *_jLoj t_ij~- <ol jLJjAJ iJL>Jl iJaj^jLl 

«jjlj JJ liyr^.\ ly^>J.\ oVU-l r-^-* (>* tltt-*^' ^"-r" iJ^l~v» *.JIp 

.Jj«j ^jil «^Up _^fl»J J c$JJl J-JaxJl 

^1 J^JI .J VI ^V ^^Jl JjjJI jl ^ ^>1 > ^rj 4L*j 
CjLV^I Ji* ^j-S" ilji <u* *_Sj*<aJ (^JJl cJjJl ,_J iJai* ^ y sa i ^ J L l I ^>J.lj 
^ jLJ^U 4^ ^:> jUoV ^UoVl Jlp oljVjJl ^ oljUu r sa>ai 
^ jjj Jil> jjJu > T , T Ji\y- oU ^^^T' |.U _^j jl»-Ij ^U ^J ^Jl 

^^a^Jt. IJL*j tiJaJi ijU^Jl L y*2jj p^sUi *>wJ i-^Ui Jj-Ui (_J L-^L'i-i 
*Vj* ^ iJLllj JjjcwJj i JUL U jl^U ^J jljJ ^ • J5" jJuVi (ijJLP iailL 

j^-j ^ (^^Jl JjJi »JLa j&6 Vj LsAil <-^>L!l JjJi ^J jjij?-j^ ^U^iVi 
i w J'^S' ^ylp i y>\ J /)}\ oJLa ci»-j »-a»jj jl ijf*H <JJ^\ <J^1 c^**r! V^' Jj-^l 



^r ^j ^ <j-*Ud*$ J»« 



~j£! Ujcp s-jujiJ, (((^jj» /»Vlj «xiji» ^/Vi i«.w» cJl5 ^A^ /.Lp ,_,« 

rtlij Lg-LS* *— ^"1 ^-jUapI <-sj.>aj ^Jy^l JbJlJpj jiU !jJ>j£ \~A>.y t>Ui> /»Vi 

U$.Uk sU^j c^xJi 5Jjji«i ^Ij^i ^1 iJ i } j . ^jjy c^ 3 " **-*i* ^jtj^ * J r«**' 

,_ya><i J^>- y>j ;Tay - Sachs (J-5L* _ <_s1j ( _ f *— j ^jjy >slJ u^y <>• 
j^i jJ^Ijj iy>j*U <-- ?-l \ ^^> o~L»L>- L«-fr^ j-^ fMlj •r'Ml ,>* J^ 

Ja^il ^j^Vl JSUI J^U ^ J^L! ,L't ^^i *l^l j! LJI4J ^U>l 
(_^ljj 'J-^-l c^l ,U> ^LkVl <UAf>«j L_jj~i ij^.y *j\ c~j iilj <j~^-Ij 
j&- >~j\£y\ ?a* jL^-l ^I^-Ml aJUp iUai^j jliDl jLjd! JljJljj! 

JU>4 U^j J^aJl (^JUl P^Jt liili l) 15 ( Ji>- iiSj^ iy Jjii» L*-fi jJjj jl 
«^Lx>-^J _^_^» J^w ^ ^La^lj i'ijjJ! j^Lp ^ _ ^sA^a^dl *U»Vl 
ljLu»-l iSL* j! U^^fcJ s j~r°y> lSjW-» ^-^.j Wj-j^ <3j^ c -~ ^ *4^" <_»* 

JjMl fL-UMl iU-^ ,_,» cJljU iikJlj ^^ju ^JLlt jLi>-Ml IJLa J^U- j^j 
^^ilj LLa« /»iU!l JiiaJi l)I5 b\ iJ^u o\ j5C»j tL^>- oUj <jp °jLj* 
oJLa ^jj Loli UJlwu j\ tWl r^>-j (_y* l-f^^wJj Ljjws^j J-i iikJl "ja l *a\J*ix£ 
^y> JL>- ^y*^!* J^i» J-!jJ J-*^*' J-^^-^iJ (^*"^' t5* ^*^l f-^y aJU-I 
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ialaj ^ ob-^Jl ^ya^Ji} *Jj>^}\ *\j>-[ i J^- Liiljj \s-j ol-UljJl A^-fj) 

^ J*aJUj tCwil k^L- _ (_jL"» ^^ j^ U^I>- y> oS'ldJ Li^U jUiJl 
oL' J! iikJl c>^wi:i Ujlxpj c^-jUVI JUM <Jl>- ^ JjuL Ui* ^-^Jl 

J^ L5* VV 1 ^^1 J^j ««dl - ol - ^» t5j>Jl ^A.U-1 jA>J J">U 

Ol 4>cjXJI OjlSj <Ln^*JI /^a ^^T 1 **JJ' it* f ^? t ~! (J* 1 * 3 ^- 4 ^' *'> J f"l (♦"" "^J 

cLUJb j jJ)jjA <ol ^1 SJLjLv- 5j j^<aj j« II oL> A«j>»j <«jj j! /w» l-l>-lj 
,j0f> ^L^*- j-° ^^ OjJl>- *-f>l ^y JLSi Oj>>-^I <uMiJl Ul iCvJ.1 (j-*'^' 
♦j»j ^ <UjX-Jj |^AJL>-1 f-jj jtJ JSj 'ey>lj *J (jr*-*^ _^J (( ( w«S'L- _ (j;U" 
jJlli H* <*JLilaJI oil j jtJ JL>>Jlj aLwJU j_^$-«i 4. 1- j -L*-;J <, jSuj j.o.'> J *> jl 

jtftdl ►LtVl ^lku-1 jJUl ^ iUt Jjl5 m* r U ^L ^ i^LLi! J^C 
IjuJ Lf«l *j»j Lfi*^>H oi J^i CwJ.lj ijjjil ,j^^l viJUi j^ UjJL>- ^ 

. /oliJl dj2i\ 

ja t y^J r \ j±+ oL'V ^-J «<ul _ ol - t5i» l$j>JI ^U-l ^Axij 
i;L*^U oLJ^I i-LlS iS^ oLJ U^ji V^i "^j i_~~>«i <jjj_^I t y»'^«'Vl 
oLU^xj «^jk_pt» ^y>\y>\ Ji* oJLidl j^Jl J^ly J> iii^il ^I^Vl 
iiJj ii^U Lfl jt (^J ^yJl ^I^Ml j* tiUi ^j ^01)1 OUiJ^^j Ojijii\ 

&J, <±~r- -LtVlj ^UUJi j- ^^31 ikJ^ ^>^ ■*» oL~J^5 JL^Jl SJli-i 
^^i (^^i-xi tiUUil ^y ii^^lj r^j^ j-Ua»j ( _5JlaJlS SLpJL* LgJi (j^jiJl 
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(j^lyiU hLs>y\ j\ '/A ■ i^Jj iU-Jt ^J[ ,Jip j! jSLoj CjL> OJb^j ^jt 
^ylp «-UUJj UJ^» o^^' *1 Uajy (j^o^t-SJl tJL* _^p! J^i /0 a.;.— o t_JjaJS 
AiL- V*9j^ aJU- tX^ jf ^^Lp ^^Ixll olSj-i <lULicl»< Uj t < _ JJ -L—'Vl IJLa 
ol^Jb aj}U If) ^1 ^ly^l <1>! ^ 4 Pre- existing Medical Condition 

\J>\ja\ C-~J I fro.la «,< j iaii Jb-lj ^j- ^y JjiJa lfr.....«j ^1 ^ ]aM Lj^» '/.V 
but >«i>-!l (t*Jj C A'..,*.* <L j.,rtPj < U > ,A> J iJLj ijj Js *j>-j f-» oljU>Jl /w» iJLP 
<L»*ll» AJLj i_}j Ji L^J CjJI jj ISJ Lstfl v»l AJ i ...,..J jl /j>u*J A^Jca CjLj>- 

• ^ lAA' J_H^ j*-*^ 
^I^Vl Jb-f ykj Cystic Fibrosis aJ^U i J^> 3 ^\ *-iJdl ^y JjJj 

\\S\ fU J gbJ\ ^yMjAj/S\ ,Js. <*iy> Iji-b-J AJl \jL»y J±- ^JA 

^j c^^^ii llf. ajUo!>U AiJLjli t$JL« ^-^ <_5& jLJ!>U <ijjJ! ,j*i«U-l 

. ,j^jll IJ-f! a~a1I ^IjpMI li'jJt?- jji Jbii aj^jj 
A-jjjsLl L>-jJj;Jl JU^. ^ cu.^1 ^1 ^jUoVI J^U- ^a ^Z \1a 3j*j 

^y ^iSl Jb-jJ US' iW^ll O^U-I y '/.V- ^ 5-L^jJl A-^»J! SyUaJl 
olu>J! oLJL^I iJLSCl y p*J\ J*j ioVU-l ^ X.T • _ U ^i ^-^it 
aJLp jj5C) jl jiU; L> i£X> i-b>J j! A-kuJ^ Ul *ill (j-s^il t JL^J a^J.1 
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tP jj. iJU-l »1» J «ol _ jl _ ^» jjjJl jj^.U-1 ^ya^i juwii Jl^j 
Js^ (iJJ-^ o^^ ^ Vs^' i*~*aJ! ,jA>»i ;_o-Laj j! 4_ *>uj ti*J 

J-U J^U- y> oL^JI (J ^*i aJji»o <jl ^SUj> Jp ^4 JJi Sickle cell 
^j ^ J5CJL ^Lrj Ojj^ll ^jli lJ-fr» t«ol _ jl - ^» (ijj^i u^-°^" ! 

J^>1 ^ ^-SCj^VU SjuUI ol£~$Jl t5-i»-J o_^i Jij t. ( j2uja jJz a-'XJj 
y> ij*Jl ^j ^J.\ j^Ls-j ,_y»^l aJjaI M<Li l>«-wo (^^ jl Jiuyt 

LwS/U (j^^ <L— IJIj *-~>Jl <L»-UI a^o j^ii^* 7<-0y <J~>\ 4-l^jtil ^^"^aJI 
J^ J^JL-lj ^pJJl Ji»lj t ij^ty j* "^Jj (jrJ"-" J"*-*^ <»-*>*>• I Jl Jj-JLaj 

Jlp ^j^U J^U-1 iJuU-j UIj&VI ^jlJdb *^iUdl JJ (j^axiil IJL* <4yr-l 

ol5j*i OlJUj l«Ls^j*« U^^J^ <J' ij* L^^"*i ^ ^^ (♦tr-" ^' <*-* O^-J* 

jl^JaJi J»_^>.j ^.yVl o^i-i oI^aJI Jl ^pJJ! o^lj i^jX^Vl ijH-J! 
^^y^^ll Uajlj SJbjiJki L*-JVI (j^j^ ^~>- J-*^ {/* J^ IjJ^-1~«I ^-~>- 
*l*-p| oL»»ii lvL<aj ji ,v» \ij>- tiUij t iliU' «Jl>-1j iULiw l*~*>- /t-ftji-«Lpj 
lJub jV ^JlI JUU- L-JU IL>- lJUj aJ^ oUUTjl JLp Jl^JaJl <-Li! 

i^JiUijJ If) ^Jilll <t« >iiLJ,i ( _ r .ij Jlj^aJl olS - ^ oS^Lij t*f! 0-1>«jM 
IJlA t_43 »j J^>- Olj,*.,.,«i »JbO <L»j_jjJI a Jjb OjaI-jj!j t jl^JaJI Cj\ <)_,., <i a j ^iy / i * 



- \xr - 



Vj S^ ^j/Vl JLp Oilp ^/Jl SJULiJl CJ15 vi~^ (( ( ^^ )) ililaJl <JU- 

^ t>uaJl elft «4 y>-N Ca4 oui (J-^ /J-*Li «-wo J-*^ (3::"" <_5* 'j* , j - ~*i 
-^*J tj'^-^l ^ »»-~~J jt j^Ioj U (ijiJ L^JJjli (1)1 ,j^ IjAS'tj Oi J-s <L^»Jl 
(^Us ^^ j^o j-i^j ^jUI ^$Jt ^ £^ <-^j^>^ tl* Vi^ (^ 
j^ «~ll lift (5_^>«j ^Ul kl*»*Jl j^ Jjy f-UaX^<l il~>- ( >c~^*' °^ <( L r^'^' 
j! L*JLp lil ivsU-j i/SII *j-j ^y <kJ>j JJ ^i-l ijUsI (.s-x* <y> JixJl 
wy J*ly>t it L-fc> jjuiV c-JLI ^JlI lifj ^J.1 J*^ ljMIj f\M 
(J ^a>UJl lift i5jJi>«j UajjCjL itf »U»Vl ijs- *~~*i O^ HfrJj ni^^l J& 

. Ajly-^ ^1p liiljj ^J>- -JJUlij 

L*j| jLlil <L-J ^jAA?- ! 'UjijL-» ^ ^y^! I yas>^i\ ^^ i>* i>^ ***-> 
u- b» s Ji '^r Y0, J 5 " oci Cr* ^ ^ Thalassemia Ja->d! yJl 
v Vij ^1 ^^ J^U ^ dUij will UIp ^.y^! J^U ijJ^ U • • 

.oLtfl /»op jl ^-iJLl i>Ltfi <JUi?-l (jJu> JuJJ-j 

•.jAj NI i^>Jl ^^pJJl olft j_^t £• <~£ ^"M -T*" 1 <JjL-J ^1 JlUj 

cj^l ( _ 5 X^ l$L~ Jb-1 «JaIw jj aKJL* JUJ Jij — Jl lift j* iU-Vlj 

iij^j diKJU o^-J ^Jb>w^j cii^y iJj- j}>\j l^ii ^1 yijjJl oh->Jli 
olft ^ JJU- ^1 iijfut ^j J^-l jj5l*j »^i jil t^ilAilj ^ (iiJ! cJl ois 
^ ^l ,J iol_p-Vlj sy-Vlj irjjJ! dUJ^j i^jLiil j^U. oLjJl 
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lijjJl l _ r rL«U-t J-JLJ ^ _)j*Jl tJL* piJLiw-l ^£*t JLii tiJ-l oUjIS^I 

oUj^>- ^ylp {JjZ>*j <jJ3\ t Probe jl ^^tiL ( _ 5 «-~j U *w> ^ k-jj^^C-JJ 
la* ^"fc lil ^>o t «RNA ajI _ jl _ jT» Ji «DNA -U jl _ ^ji jlS" 

<u~>wajj ojy^Z -Uj ,*JaJL <iJLSij t Probe^y-^Jii ^^Ip .i^^-ji! (^jjJi ^^U-l 

j»-gj tjUcLj t*^s<ajy jliyo La^jLd fiijlj AjI^ /w« Ljj Lc UbUajj l yJu,aZj\ 
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ajjJ. tfoJl ^jj^\ ^U-l ja JU~d! IJL$J ^j, ^£ JJLp l*J ^ jy:iiJ 
jUa^-l ^j PCR ( _ / wJ iJLp J}U- ^y Amplification ( _ f *-j L!Lp ^j 
il*jJl «Ia JM>- yj t (r» ^j Sjlj^) Polymerase Chain Reaction iJ5" 

<SJJ^\ iJ A»^~\ J-" f^' LJ* J J^"J^ j^JwaJl *_}i-l IJL* ^-Jj j^Ss J^i 

JM>- ,_jj tjA jLL> y ^S"! o^l {jsi ^ »j ilaij ^ b_p-j^ jlS" Uj ,_$iJl 

. (To fSj SjL>-a) ^>Wl oIpUI JAJj 

lLLlJI ^ki j, *LJuJl JSL. JS PCR ^^JLI JaJlII JlitfVl IJL* J^Jj 

<jJL-> Ty^J lJ"^ <^~>\5 tjp\j ; (j~^**-^^ (J**^r' jUtjitJLl) JoLail »L~>-Vl 
<^j-Uj! £1^1 iilS" y> U^j ^Lj^JI ^J-SCJl ^jL^JVIj jJb^l JJL» S^^lail-i 

L^5CJl j! *j j JA\ ^ tJJbJ.I fr^j^Jli t /~*Jl <w~SjJl iiyv* JtA^ j^j 

5— Jli^Jl jJLp j!A>- y ^Jodi f-,_$j>JJ (^jjJl ,jit<lJ-l {ja J-Jud! IJL* jj^i! 
'oUw ^Lj>.! jiyl JU. ^Idi jl^JLl ji>«j .^^ jLJ^J l^UapJj V ! jj^ 

t-itjj ol oL-JVI f'lku-.l IJKaj c«^» pyJl ^b^l (^-L5G! *_jL^dVl ^jj^ 

jl Jjy 4jJjJ,1 ^I^Vl £y <j\Sj\\ ^ <iJbsJ«l CjIAjISUJ Aj^Jl <».haJ1j dyw 

»** it* it* 

>qi» >qi» >qi» 



- \n 



Jdttlf 




_ jl _ &* aJUJJ (ij>Ji ,jA»U-l Ui fJukx~j ^1 oVl>*il j^*t y J*Jj 
uJl J i^Ji IJLa Jii-j ^ ^r^ 1 ^' <-^ ls* ^ (tDNA Mi 

jtfjj jl jLJ)fl ^Jal-o ^i^> £^> £^U* J ^UJlj (H^^J ^k^'j 

. V f ? ^1 ctili y ^1 !JU> jtf jl ^ jl 

^i^c>-\ J^U- y s^Jl ^JcJ jl j^C^ cJlS" LgJf Vl tJJ y fO>*i-J oils' 
^Vl li* jl JS$ jl ^.V UfrJt VI tf Mlj v Vt y JS ^ ^>l (O iL^ 

^1 pJlSI iLvai ^^vi J^>o jl j>-\ jLJV (j^*d <jl <-^>" '■r^l '"^ <>* 

»jiJj ilSCill ola ^& boUjtj ^1 iJLwJ! f^Ml y *SJ tt-jVl UU>«j 
. UJ j^U- J>. Jl J_^ J! Jp SjJiil ^ Jj> J^ <dS jJuiJi SJip 

J <o ijaJtJ jj-i>«j LoJLlc- w»JjJI Jl>-j t&r^y cJlS oJJL*j! «JLa ( j~jijj 
<u^ill y 1 _^<a> I Ji y ^S"l (O iLs^i ^.jij ^ l^-o *\y/t\j tioU-l jlK» 
J i^r-^il (5>il JjUJ (ij>Jl ^U-l JJ^ J^U- y j^Uj US' 4 tpjJ 

l ^xJL)I /O J ij>-jil tjjj^\ (jA'U-L) <Cujli«j tLjjLvaXf-l *j ^1 ol^ll J-.fr* 
j|JU«?lj ^->Lo1pV! k*^> ^jiu j\ o»Lj! J t <ui i.utli jl i_A./».:.pV L (»-frii 

.Op p&U 
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oLJV «<ul _ jl _ cP» JJui Ifri f .UiJ ^Jl LUOJI ^it ja JJj 
- (_j>- - jt» j^f-ilt s^Jl ^^j JJUil iwvii ^ pfi i- — JL oL' /\ flgiVl 

\'i[ VI, Ujy L-J ^-jj^aJI ,jA*j aJ ^Ji> Ji Jj-1>- dLx& <ul jL^pI L5 Ic- . f\\ 
fij jj**) lfl!A>- y <w£o- jJ-Ai it j^ ^^^1 <j^i (^y^f iJtal itaL i^xil 

.(YV. n 

^aoU-I Jp <SjzJ- ^Jl A»Ui ^y i_*Jl JLit JU J^Jl iJL* ~Ui*jj 
oUjJ^- Jl. Lf^^aiJ *j ol^li yS%> \*j~£>j «<o} _ 01 _ <_£:>» fjjjj3\ 

/»! w-iVl jl^— * ^ <>_■,.,; ojj^* ^l«t ji r-J>\y -^ Restriction ^....J 

(jA^U-1 Alai tsJUl ^yaiil jjJO f_^ oUjyl j!>U- ^ iiUij Cleavege Sites 
4 Restriction oUjyVl «JLa ^ — jj i^Ju^a *^>\y> jc& ijJu^ «la? Jl ^j^Jl 
JljjJl iaj^Jl Uai'j Ij^r^r^ cSJ>-" o^ ^"' i>* ~° j~*>** ^j Enzymes 

«JaiJl oJLa oIjL^J ^»....."j c ,-LJl ( _y~»l^*- Jle- iiaiJl ~jij JLL* ,-LJl <U-!Li <_£JJl 

j^ihl l$J J*£ll *jJL-l jlisJ L^V dUij <. Sticky Ends ii-^^Ut 0IA4JL 
t^j^Jl ( *Lol>JJ ,_yaiii jjJj /»jiJ ^i oUjyVl oJLa <up l ^ tl sA * cS-^'j *2 
j! Restrction Fragment- length Polymorphism a^L-JI »JLa ^^-Jj 

^ 0jJt^o}\ «JaiJl «JLa y ^"^1 it J^ ii^kJl «JLa -U^jJj iRFLP j[*a2>-\ 
SjA y>-^ iL-Jl (V *— iii>»J oUjyVl ila—ljj <u»JaJsJ *J <^Jul ^jjiil ^^i-oLA-l 

ilg^o AS Ji <SjjA\ ^^U-l *L< o!Jj>-j jI^j J-U-j JaUl aJL* J^i? >-^j>- 
y ^laS.ll «Jjfc rjjj&j <-* £ j t^^H o^^ l ^^~ Cr* *~"^^ *^*i a^£~~jj 

t«o aJjUJ j! JUy ^>-l (_$jjJ ^^i-oU^j OjLL> <L*Ja2J -J ^JJI tjjfj\ yu>\J-\ 
J*} ii.^JaJl «.!* y J^Ij J^—t U^i J^ ^1 PCR ii>^i> it iijij-lj 
JjJl^-j o jxi J| A^j i<^ c5J_^' ij^ 4 ^"^ j-~L-J ^t^o J^-«jj (j^,' jt^ 

- \YA - 



:*JliL« Lr »J-\ ^y L«L 
ia~<j ^y 0^^ j-*- 1 ^ ^LJ O^xiJi ^Vi aIp ^*ij> Y^ /»ji *L»» ^y 

(Jb-lj ^ioU-1 ^ i^Ul yLJ-l cJIS"j l^iUU ^LpLsoJI *l$>*i^ ox. 

35LJIj ^SlJLJl ±Ji£>y JtA>- ^ ia^l Jjl l_^*~»l il.. : >- JJL>«lJlj ti*»tJl ^y 
l^» ?! »-p\ Nl jlkili J>-b i~iJj£J! dj~*h *J>"j jj^^j^i ii~J( (^ ^^-aJl 

oJL> dl 4 Ji ( jA>^>\ (1)15" lili t JjLaJIj ol^>*ixil ^y <oj>-jil Oj^jJI SiU 

u^£> ^yas^ill i>«^ oU *Ls«»lll oIpLJI JtA>- ^y Lf«c« J^LxJ ji ol^^idl 

aJJsJ (^UJ.1 ^y JJ^j ^ij^ t^^l '-^fri -^-"S/l Jj> ULp jJLp o-> Jjyj 
IjtS o^U- ^y Lo^«ii o_^£> of ^*j j^* - ^' J^ (j^*^' '**■* ol ^~Jj JUll 
jJl>fc»J! i_JLp iJL»«| jl iijji' S^^iJ i^JLJjSCi Jjjj > k-UI Jjy l5>>-! lit Lf^° 

tivJ^jSCii o^-aLj ^jUw-Ji 0_^-JU i^JlS" (»-f<V Ij-»JLp1 Ji t-J! »-NjA j! 
JJjJl oXa; ULi U.'..:.2.a aIjlpNLj ,♦ j.Ip <uiC*- jJU<»i (^JUl t _ 5 -^ LSJ1 o\Sj 
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. (YA fSj ijy*) V JiC jl ^V jJUJl ^1 

"^'j^ J 1 ^ 9 u*~d >* J 1 ^ 1 5a>i:il ol/^l ^ ^ o\S cLUS JJj 
j! ,*Jai~j 4jf jjjjt>j IjJl^j l^xUM ^ ijj^u o\S ^JJi jLi>-^1 iJLgJ 4jUl« 
^L^ Jl jJLUt Ji jlS" jl jLj)/! -b ^y p^j ^JJ! JpUJ! J}L>- y >^Lt.C 

IJL* jl ^*J jl ^J\ U.fr>< ULJJ »-(j^ jl (^i-^ ol j^^j ,^1 iw^-L-'Vt 
lil ^1) JjJI ,Ltf J^JL tfji, oJ! cJlS" !i! LUw.1 j^_ jl l ^ jL^N! 

^-jiil 0U)I ,>>. jl ^^ jlS" IJL* J5" i^^Ut yUJVl *MU j! iUJi jt 

^JUI jL^-Vt jtf Bl jJLJI ^ ijJbtlV i^.^i !0»d! ob^Jl ^ 
(j^U-l jL~>-l jt aS'jj JUJI j! Uj t Juo oipli c~j J _>t tjujj*- tij^o 
JUi*j jl j^Uj ^1 oijLi>-^i <^yl y> y> DNA 4-^>Jl iwaJ! jt <ij^Jt 
jtftdj Ja^ij^ <wij y JjN oLS" Aii t^^fd! ^J^ ,*f*So- ^J) oUaiil L^JLp 

iilj^Ji jJLp ^ *\jr~ j^L iJUx^-^lj- ij«>lwi iijj jLi>-Ml IJLa ^iyt y 
JJ^ l^..i».:..,.., ^ t^j-^' V^ 1 iJ ^j^~ { ^^ Vij^' W^j^b 

J~-y iJlSL»t iS^J t.<Jjj^\ o**^ CfiJ^ lM ^^ J^J Mr^^b ^i^r^' 

<U>LsA>-t J^U- y dLlij ^>-^ jlSL» y ^ya^ij! II* I^j (^j^j jd\ ii JaJl 

. (Y^ . YA fa jy*) ^yJi ^-JoJl ^JLsA«j ^JIjJUaH oli^«Jl v_-^1 
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^^iJ! !Ju £j;u Ujup <ij>Ji o**^ iwl i ^J£* j>^" ^j »j^- 
Ji* \j^ ij^> oUJj oLp JU aJI^-I ,y ^Ul j&** *Jt <Sj^V 



fife ste ite 

;$» *j» *?* 



iij|jZJI i~£j> _ ^jIjaJLJI <_^ji* JU^>b4 A~£JI aJLsaaI ^Lj-jVl (jA^iJ _ 

. Cjjjjj JMjJl i~£« jta _ ^iS" Jj JaiU-l _ frL-J^I fj^^ai _ 

.^JS" ^ JaiU-l _ jiS ^>\ JT JC _ 

^iJU JlUJI J^il . J-*U-t JU»*. J-pU-1 *J»U - JUuJI >Jlj oT^aJI _ 

.^•>uyi 
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